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Executive Summary 
 
 
 
 
 
 
 
 
 
 
 
Within the Puget Sound region, transportation is the major source contributor to greenhouse gases.  In 
accordance with the Kyoto protocols, the 2006 Seattle Climate Action Plan identified a series of 
strategies to reduce greenhouse gas (GHG) emissions to seven percent below 1990 levels by 2012. 
 
/ŀǊǎ ŀƴŘ ǘǊǳŎƪǎ ŎƻƴǘǊƛōǳǘŜ ƳƻǊŜ ǘƘŀƴ пл҈ ƻŦ {ŜŀǘǘƭŜΩǎ DID ŜƳƛǎǎƛƻƴǎ ŀƴŘ ŀǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ǎƛƴƎƭŜ ǎƻǳǊŎŜ 
of climate pollution.  Choices about travel frequency, distance, and mode have a direct impact on the 
levels of GHG that enter the air ς ŀƴŘ ŀǊŜ ŀƳƻƴƎ ǘƘŜ ǘŀǊƎŜǘǎ ƻŦ ǘƘŜ /ƛǘȅΩǎ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ tƭŀƴΦ 

 
 
 

BENEFITS OF VARIABLE TOLLING 

 
Variable tolling can reduce demand for roads 

Supply and demand serves as the underlying economic principal of variable tolling.  Road space is 
rationed just like any other utility (gas, water, electricity, etc.) by price, which has proven successful 
because it: 

Á Shifts trips from peak demand to less congested time periods 

Á Creates a modal shift to public transportation, cycling or walking 

Á LƴŎŜƴǘƛǾƛȊŜǎ ŀ ǎƛƴƎƭŜ ƻŎŎǳǇŀƴǘ ǘƻ ŎƻƴǎƛŘŜǊ ǊƛŘŜ ǎƘŀǊƛƴƎΣ ŎŀǊǇƻƻƭƛƴƎΣ ƻǊ άǘǊƛǇ ŎƘŀƛƴƛƴƎέ ǘƻ ǊŜŘǳŎŜ 
vehicle miles traveled (VMT) 

Á Encourages alternatives such as telecommuting and teleconferencing 

Variable tolling:  Also called road pricing, congestion pricing or value pricing, variable tolling is a 
market-based strategy to manage congestion by charging higher prices when conditions are 
congested and lower prices at less congested times and locations.  The intent is to reduce peak 
period vehicle trips, associated congestion, and emissions. 
 
 

The 2006 Seattle Climate Action PlanΩǎ DǊŜŜƴ wƛōōƻƴ /ƻƳƳƛǎǎƛƻƴ directed the Seattle Department 
of Transportation to assess how tolling can: 

Á Reduce greenhouse gas emissions 

Á Generate revenue to fund transit and other transportation choices  

Á Improve the throughput of people and goods on roadways 

Á Provide reliable travel times, especially for transit and freight  

The Climate Action Plan directed Seattle to work with regional partners to analyze and develop 
road tolling scenarios and report findings by the end of 2008.   

 to: 

Á Engage in discussions with other regional agencies regarding the development and 
implementation of a road charging system 

Á Investigate different road pricing scenarios and report its findings and recommendations by 
the end of 2008 

 

The Seattle Variable Tolling Study responds to ǘƘŜ {ŜŀǘǘƭŜ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ tƭŀƴΩǎ ŘƛǊŜŎǘƛƻƴ ǘƻ 
investigate variable tolling as a strategy to reduce greenhouse gas emissions.  Specifically, the 
study: 

Á Defines variable tolling and its benefits 

Á 9ǎǘŀōƭƛǎƘŜǎ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ 

Á Creates a checklist to ŀǎǎŜǎǎ Ƙƻǿ ŘƛŦŦŜǊŜƴǘ ǘƻƭƭƛƴƎ ŎƻƴŎŜǇǘǎ ǿƻǳƭŘ ƳŜŜǘ ǘƘŜ /ƛǘȅΩǎ ƛƴǘŜǊŜǎǘǎ 

Á Evaluates regional tolling concepts 

Á Identifies next steps in exploring variable tolling 
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Variable tolling is being used around the world to achieve various goals 

Variable tolling projects in use or being considered in the United States include high occupancy toll 
(HOT) lanes, express lanes, roadway tolls, cordon pricing, area-wide pricing, truck-only tolling, 
parking charges, emission charges, and VMT charges.   

Major international cities use congestion charging to achieve specific policies, such as emissions 
reduction, congestion reduction, and taxation for transportation improvement.  Some European 
jurisdictions have recently structured tolls to charge less for vehicles with lower emissions while 
others have included emission classes as a pricing component in distance charges.   

 
Variable tolling can generate needed revenue for transportation 

¢ƻ ǇǊƻǾƛŘŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘǊŀƴǎƛǘ ǎŜǊǾƛŎŜ ƴŜŜŘŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǇǊƻƧŜŎǘŜŘ ƎǊƻǿǘƘ ƛƴ {ŜŀǘǘƭŜΩǎ ǳǊōŀƴ 
villages, new revenue sources will be needed.  The Seattle Transit plan calls for an additional $50 
million per year in annual operating revenues for transit, as well as capital improvements for speed 
ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅΦ  wŜŎŜƴǘƭȅ ŀǇǇǊƻǾŜŘ ǾƻǘŜǊ ƭŜǾƛŜǎ ǎǳŎƘ ŀǎ {ŜŀǘǘƭŜΩǎ .ǊƛŘƎƛƴƎ ǘƘŜ DŀǇ ƳŜŀǎǳǊŜ ŀƴŘ ǘƘŜ 
Sound Transit ballot measure have generated new funding sources for street cars, light rail service 
and express bus service.  However, Seattle still has a gap of over $40 million per year in annual 
transit operating needs that King County Metro and Sound Transit have limited options to fulfill.  
Existing sales tax authority has been exhausted. 

Tolling revenues could provide a source of potential revenue for transit service.  Tolling revenues 
accrue on an ongoing annual basis, consistent with the funding needs of ongoing transit service.  
They also provide a secure revenue stream to prudently borrow against in order to finance larger 
transport needs.  Dedicated transit subsidies from tolling could also: (1) offset the impacts of tolling 
to low-income groups; (2) help achieve regional climate change goals through the provision of 
expanded, faster or more reliable transit service; and (3) reduce traffic diversion impacts onto local 
arterials. 
 

SEATTLEΩS TOLLING INTERESTS 
 
This study and ongoing reviews of other regional projects have served as an impetus for clarifying the 
/ƛǘȅ ƻŦ {ŜŀǘǘƭŜΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ǳǎŜ ƻŦ ǾŀǊƛŀōƭŜ ǘƻƭƭƛƴƎ ŀƴŘ ŎƻƴƎŜǎǘƛƻƴ ǇǊƛŎƛƴƎ ǇƭŀƴǎΦ   
To reduce GHG emissions and slow climate change, tolling plans should: 

 Generate revenue for transit.  Transit operations should be considered part of operating the 
facility, as toll revenue could provide a steady and sustainable revenue source for subsidizing 
transit, and transit can provide a reliable alternative to driving on the facility.  Transit also 
increases the person capacity of the roadway. Toll revenue should also be used to provide 
maintenance and operations of the tolled facility. 

Variable Tolling is a Flexible Tool 

Á Tolls may vary on a fixed schedule or may be dynamic ς changing with existing congestion levels 

Á Variable tolling can be implemented on existing roadways as a demand management strategy to 
avoid the perceived need to add capacity 

Á Some highways have a combination of un-priced lanes and tolled lanes.  This gives motorists a choice 
between driving in congestion or paying a toll for an uncongested trip 



   
Seattle Variable Tolling Study   Executive Summary 

5 

 

 Set variable tolls for different times of day.  With variable tolls, it is generally more expensive to 
drive during peak morning rush-hour than Saturday at midnight.  Variable tolls can be dynamic 
and adjust to congestion levels.  Tolls can also be predictably variable, so users know the price 
when making the decision to drive or use transit. 

 Improve transit and freight reliability.  By reducing traffic volumes and congestion, tolls can 
produce better bus reliability, which improves the relative competitiveness of buses compared 
to cars as a mode choice.  Reduced congestion and freight access to tolled lanes reduces costs 
for freight as a gateway to national and international suppliers and markets 

 Emphasize and maximize the throughput of people and goods versus the throughput of 
vehicles. When designing tolling systems, prioritize movement of transit and freight over SOVs.  
Provide dedicated lanes for transit when tolls are fixed rate; meter drive-alone access to HOT 
lanes to maintain transit, HOV and freight mobility; and set tolls to maintain reliable transit 
times and be higher than comparable transit fares.  

 Be implemented systematically. Broader tolling across a linked network to maximize efficiencies 
and reduce inequitable impacts to communities - minimize diversion from tolled to un-tolled 
facilities. 

 
In addition to those key elements that will reduce greenhouse gas emissions, tolling plans should: 

 Be equitable and just.  Tolling plans should provide users with a reasonable alternative to 
paying the toll.  Reasonable alternatives may include improved transit service and increased 
transit reliability; they may also include toll discounts for certain disproportionately 
disadvantaged users. 

 Maintain or improve the economic vitality of downtown Seattle, the region, the port and the 
state.  Variable tolling worldwide has shown improved GDP in charge areas.  Reduced 
congestion can encourage increased investment and increased land values in city centers. 

 

ELEMENTS OF PRICING CONCEPTS THAT MEET SEATTLEΩS INTERESTS 
 

{ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ Tolling plans with the following elements should be considered: 

Reduce GHG emissions  Á Toll rates set to incentivize mode change to non-drive alone, for 
example tolls higher than the transit fare; or at the level of marginal 
social cost 
Á Toll differentials set for less fuel efficient vehicles to encourage shift 

to lower GHG emission vehicles  
Á Toll revenue used for transit and TDM programs 
Á Variable tolling used to shift travel demand out of peak hours to 

better distribute traffic into non-congested time periods 
Á Systematic implementation of tolling on freeways and potentially 

arterials 
Á Design an eco point program where toll rates are set by 

environmental impact 

Generate revenue for 
transit and transportation 
demand management 
programs, also for facility 

Á Inclusion of transit operations as part of the on-going maintenance 
costs of the facility  
Á Spend revenue on mode change incentives, parking, cycling, etc. to 

reduce private car usage and enhance alternatives 
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operations and 
maintenance 

Á Variable tolling implemented 24 hours a day/7 days per week to 
manage demand and raise revenue 
Á Technology used to capture the greatest net-revenue 
Á !ŘƻǇǘƛƻƴ ƻŦ άƻǇŜƴέ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƳǳƭǘƛǇƭŜ ǎǳǇǇƭƛŜǊǎ ŦƻǊ ǘŜŎƘƴƻƭƻƎȅ 
Á Enhanced compliance measures that minimize enforcement costs 

Improve efficiency 
through variable tolls 

Á Dynamic tolling used to reduce peak hour travel and related 
congestion and emissions 
Á Consider tolls to improve efficiency of existing roadway before 

funding road expansions 
Á Regional, centralized clearing house for all tolling and transportation 

payments to lower transaction costs and help integrate payments 
across modes of transportation 

Maximize personal 
mobility and  throughput 
vs. vehicle throughput 

Á Dedicated transit lanes on tolled facilities, particularly if tolls are set 
at a fixed rate; to ensure reliable travel times 
Á Toll rates set above transit fares to minimize diversion from transit 
Á Drive-alone access to HOT lanes is metered to maintain transit 

mobility 
Á Freight allowed access into toll lanes to ensure reliable travel times 
Á General purpose lanes are converted to tolled lanes when they carry 

less people than HOV lanes  
Á Integrated multi-modal transfer facilities along major trip patterns 
Á Toll discounts provided for multi-modal transit and HOV trips 

Be implemented 
systematically and 
regionally  

Á Tolling plans should be developed and implemented throughout the 
region to maximize the use of the entire road networkς and to 
minimize diversion from tolled to un-tolled facilities. 
Á Policies that permit the use of revenues from any one toll or transit 

facility to fund and secure another in a rolling wave sequence 

Be equitable and just Á Standard traffic measures and enforcement minimize diversion 
though neighborhoods  
Á Limited exemptions and discounts provided for emergency vehicles 
Á Discounts for hospital appointments, senior citizens, low income 

people, people with disabilities and special needs are carefully 
considered 
Á Revenues used to create a loan program for cleaner vehicles for low 

income and freight, and to fund transit 
Maintain or improve 
economic vitality 

Á Pricing has improved the GDP in charge areas worldwide.  Reduced 
congestion can encourage increased investment. 
Á Improved and expanded transit services to improve access to jobs and 

commercial interests in the city center 
 

 
 

OPPORTUNITIES AND CONSTRAINTS TO ACHIEVING SEATTLEΩS TOLLING INTERESTS 
 
Eco Point Program:  A Tolling Alternative 

 Historically, tolling has assessed access or distance fees for use of a road, bridge, or facility. As a 
result, tolling is often negatively perceived by the public as a tax.   
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 EcoPoint, an alternative payment program developed in Hong Kong, is based on the concept of 
carbon trading.  Under the EcoPoint program, users accrue or trade emissions credits to meet 
travel needs into and out of a tolled area.  Fares are set by environmental impact and trips are 
charged in eco-points that users consume or save based on individual travel behavior.  

 An EcoPoint program could take many forms.  In one concept, eco-points could be purchased 
and used to pay for journeys by car, bus, light rail, or heavy rail.  A journey by a cleaner car 
would be charged less than a journey by a higher emission vehicle. A bus trip would be charged 
less than a car.   

Revenue Considerations 

 In nationwide surveys, over 75% of Americans prefer tolls over other payment forms, such as a 
gas tax, as a way of financing transportation improvements.  A key acceptance factor is that 
those paying tolls want generated revenue to build, maintain, and sustain new and existing 
infrastructure. International examples support this public sentiment.  

 Uses of toll revenue could include transit, transportation demand programs, and facility 
operations and maintenance.  Other investments could include pricing program equipment and 
systems, pedestrian and bicycle improvements, highway improvements, (maintenance, safety, 
and capacity), and intelligent transportation systems (ITS).   

 Investments should support city interests, be balanced against revenue projections, and be 
clearly identified for the public (e.g., number of lanes to be tolled on each freeway, amount and 
location of additional transit service, priorities and plans for phasing implementation).   

 
Toll Setting Considerations 

 Integration of the toll rate structure will be a key factor in public and political support. 
Recognition of tolls paid should be balanced with others charges such as ferry fares, parking 
charges, and transit fares. 

 To encourage travelers to use more environmentally-friendly transportation modes, variable 
tolling rates should be evaluated against public transportation fares.    

 
Economic Considerations 

 Congestion can negatively impact local economies.  The City of Manchester, UK recognizes that 
unless traffic congestion is managed, the business center will lose over 30,000 future jobs.  In 
response, a congestion pricing project has been proposed to raise over $5.2 billion to support 31 
public transportation projects that will create a more sustainable urban and regional center and 
ǇǊƻǘŜŎǘ aŀƴŎƘŜǎǘŜǊΩǎ ŜŎƻƴƻƳƛŎ Ǿƛǘŀƭƛǘȅ ŀƴŘ ŦǳǘǳǊŜ ōǳǎƛƴŜǎǎ ƎǊƻǿǘƘΦ  

 While congestion affects all income classes equally and every income class shares a portion of 
the burden for the congestion it creates, pricing and tolls may have a larger impact on low-
income workers.  Promotion of public transportation and greater discounts for these affected 
workers should be the first option.  Low-income worker discounts for private cars may also need 
to be addressed.  

 
Legal and Administrative Considerations 
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 Washington State law restricts use of toll revenues to the corridor in which the toll is collected.  
This law precludes a regional variable tolling strategy or one that would use tolls to fund 
improvements outside the tolled corridor. 

 In Washington, no single organization is responsible for all aspects of tolling or for any one tolled 
facility.  The Washington State Department of Transportation (WSDOT) owns the facilities, the 
Washington State Transportation Commission (WSTC) sets toll rates, the Washington State 
Patrol enforces the tolls, and the State Legislature is the only entity with the authority to impose 
tolls on a facility.   

 There is currently no authorization to toll SR 520, I-90, I-5 or I-405.  The 2009 legislature will be 
asked to give WSDOT the authority to toll SR 520 and/or I-90. 

 
Technology Considerations 

 The region should actively consider new tolling technology that provides advances in reliability, 
security, safety and payment systems.  It enables more sophisticated pricing and significantly 
lowers transaction costs, which increases net revenue to invest in mass transit and other 
amenities. This technology enables advance payment systems directly through the device in the 
vehicle for more compliance and less enforcement and uses open standards. 

 

NEXT STEPS FOR SEATTLEΩS PRICING PROGRAM 
 
As the City of Seattle considers next steps to implement variable tolling and use it to help reduce GHG 
emissions, key activities will include: 
 
Á LƴŎƻǊǇƻǊŀǘƛƴƎ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ ƛƴǘƻ /ƛǘȅ ǇƻƭƛŎȅ ƻƴ ǘƻƭƭƛƴƎ 
 
Á {ƘŀǇƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǊŜƎƛƻƴŀƭ ǇǊƛŎƛƴƎ ǇǊƻƧŜŎǘǎ ǳǎƛƴƎ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ 

 
Á Addressing legal constraints on the use of toll revenues to a corridor  
 
Á Initiating simple and direct communications to the public on the current and future levels of 

congestion to raise awareness of the problem and describe opportunities for improvements 
through tolling and through a focus on moving people and goods 

 
Collectively, these steps will help guide the City of Seattle toward policy decisions that will reduce GHG 
emissions, encourage economic vitality, equitably serve users, and support a sustainable transportation 
system. 
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Chapter 1. Introduction 
 
1.1 Study Purpose 
 
In 2007, the City of Seattle adopted a Climate Action Plan.  The Plan identified a series of strategies for 
Seattle to reduce greenhouse gas (GHG) emissions, in accordance with the Kyoto protocols, by 5 percent 
below 1990 levels between 2008 and 2012. It also identified 18 actions for the City to take, several of 
which focused on transportation. One of the identified actions with a high potential to reduce GHG 
emissions was the implementation of congestion pricing or tolling. 
 
The purpose of the Seattle VariŀōƭŜ ¢ƻƭƭƛƴƎ {ǘǳŘȅ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ {ŜŀǘǘƭŜΩǎ ŘŜŎƛǎƛƻƴ ƳŀƪŜǊǎ 
on options to reduce GHG emissions through tolling. This study also aims to further define congestion 
ǇǊƛŎƛƴƎ ŀƴŘ ƛǘǎ ōŜƴŜŦƛǘǎΣ ŜǎǘŀōƭƛǎƘ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎΣ ŎǊŜŀǘŜ ŀ ŎƘŜŎƪlist against which Seattle can 
assess how different pricing concepts meet those interests, evaluate regional pricing concepts, and 
identify next steps and future analysis that Seattle can undertake to further explore this tool.  
 

1.2 Why Tolling? 
 
Reduce emissions. Variable tolling provides opportunities for GHG emission reductions through mode 
shift, reduced travel frequency, and better fuel efficiency due to congestion relief. Mode shift 
contributes to regional GHG emission reductions by moving passenger trips from less efficient single-
occupancy vehicles (SOVs) to more efficient public transit, cycling, or walking. According to Stephanie 
/ƻǊǎƻƴ ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƻǳǘƘ CƭƻǊƛŘŀΣ άŀ bus with as few as seven passengers is more fuel efficient 
than the average automobile used for commuting. The fuel efficiency of a fully occupied bus is six times 
greater than that of the average commuter's automobile, while the fuel efficiency of a fully occupied rail 
car is 15 times greater than that of the average commuter's auǘƻƳƻōƛƭŜΦέ1  
 
Variable tolling reduces GHG emissions by encouraging people to combine or consolidate trips, and thus 
drive less frequently. It also reduces emissions by reducing fuel wasted by vehicles in a congested 
network.  However, as the vehicle fleet changes to more efficient and electric vehicles, this will be a less 
important means of reducing GHG emissions than reducing vehicle miles traveled (VMT).  Lastly, 
depending on how a region coordinates land use planning with congestion pricing, future GHG emission 
reductions can accompany denser developments inside tolled areas and provide greater opportunities 
for public transit.  
 
Generate revenue. Regional transportation infrastructure and services are not keeping pace with 
population, employment, and travel demand growth. The gap is growing because the current system for 
transportation financing system does not generate enough revenue to repair and replace aging facilities.  
 
As fuel costs increase, demand for fuel drops. Even with recent reductions in fuel costs, the recession 
has kept demand at lower levels, meaning revenue generated by federal and state gas taxes has 
declined sharply over the last several months. As vehicles become more fuel-efficient, demand and 
revenue will drop further. As a result, the need at both the federal and state levels to cover 
transportation investment costs have forced state and local agencies to rethink their transportation 
funding strategies. 

                                                
1
 Private Transportation vs. Mass Transit: The Environmental Aspects, Stephanie Corson, University of South 

Florida, http://www.cas.usf.edu/philosophy/mass/index.html. 
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Revenues from tolling could fund extended bus service. Increased service times on an existing corridor 
could provide adequate incentive to change mode from a single occupant vehicle to public 
transportation.   
 
Based on a study conducted for King County in March 20072, a regional congestion pricing plan that 
would charge freeway system users could generate between $1.6 billion and $2.0 billion annually. The 
net present value of the funds, net of capital and operating costs, would be approximately $24 billion 
over 20 years. {ƛƳƛƭŀǊƭȅΣ t{w/Ωǎ 5Ŝǎǘƛƴŀǘƛƻƴ нлол ǘƻƭƭƛƴƎ ŎƻƴŎŜǇǘǎ ŦƻǊŜŎŀǎǘed $1.9 billion in additional 
revenue from freeway system tolling. 
 
In another example, according to the State Comprehensive Tolling Study, Part 2, tolling State Route 520 
alone would not generate sufficient revenue to fully fund route 520 corridor improvements. To manage 
congestion and generate sufficient revenue to finance such improvements would also require tolling the 
I-90 floating bridge. 
 
Manage congestion. Transportation is essential for any local economy. It provides connectivity and 
access for jobs and products. Congestion limits both access and connectivity. It causes people to bypass 
or avoid areas. In contrast, congestion pricing can result in reliable travel time and reduced delay. 
Congestion pricing also generates revenue and draws attention to public transportation and alternate 
means to connect and access a CBD.  
 
The effect of tolling on regional business and economic competitiveness must also be considered.  To 
ƳŀƴȅΣ ŎƻƴƎŜǎǘƛƻƴ ƛǎ ǾƛŜǿŜŘ ŀǎ ŀ άƴŀǘǳǊŀƭέ ōȅǇǊƻŘǳŎǘ ƻŦ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΦ Lƴ ǊŜŀƭƛty, beyond 
economically efficient levels (when traffic flows slowly but still at maximum throughput) it destroys the 
economic vitality of a city. Pricing is one remedy for addressing congestion. 
 

Congestion charging is emerging in major congested cities worldwide and has not been discontinued in a 
city where it has started. It has been used to support a variety of policy purposes (demand reduction, 
GHG emissions reduction, and revenue generation for transportation improvements). Precise charging 
policies are tailored to support the primary objectives of imposing the charge in each city. 

Demand reduction from road user charging is real, but reduces gradually after the first year. London and 
Stockholm, the cities whose explicit primary goal was to reduce travel demand, experienced 15 to 20 
percent reductions in the number of vehicles entering the charging zone. Oslo and Milan do not give 
comparable numbers, since their goals were not to reduce congestion. Although Singapore's goal was to 
reduce demand, it does not give comparable numbers, since Area Licensing Project (ALS) was introduced 
alongside many other demand reduction measures, and Electronic Road Pricing (ERP) was adopted while 
ALS was functioning. However, Singapore ERP does show that finer tailoring of charges by location and 
time (instead of a flat charge) allows the overall financial burden on drivers to be reduced, while 
improving the demand-reducing effect of the charge. 
 
Congestion charging is only one tool among many to relieve congestion, but only in Singapore has 
congestion been effectively managed to strategically determined targets. In London and Stockholm, 
there remains severe congestion on many routes outside the charged locations. This indicates that there 

                                                
2
 King County Executive. Destination 2030 ς Taking an Alternative Route. March 2007. 
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is potential to expand pricing in those cities and to evolve towards more disaggregated charges over 
time. Relative levels of success are dependent on what other measures are implemented in parallel. 
 
Foster economic growth.  In early adapters of congestion pricing, business activity in the charging zone 
increased. While this may be counter-intuitive, London, for example, has shown stronger business 
activity in the congestion charging area after its introduction than before. Similar evidence exists for 
Singapore and Stockholm.  
 
Revenues that sponsor modal choice encourages access CBD shops and activities. Without the need for 
parking and time lost in finding a parking spot, people spend more time engaging with the local 
businesses. Additionally, getting people out of their cars and walking on main streets after using public 
ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǇǊƻǾƛŘŜǎ ƳƻǊŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŘƛǎŎƻǾŜǊ ǘƘŜ /ƛǘȅ ŀƴŘ άǎǇƻǘ ōǳȅΣέ ŀǎ ǘƘŜƛǊ ŘǿŜƭƭ ǘƛƳŜ 
increases. These factors contribute to improving the economy of the CBD.  
 
Another major factor is access to jobs. As congestion grows, commute time grows to a point where 
workers in a local area start to look elsewhere for job opportunities that are closer to home to improve 
their quality of life. City employers then have less of a supply of qualified workers, which indirectly 
impacts profit margins and efficiency, and encourages relocation. By taking measures to reduce 
congestion, such as providing more transportation alternatives and better connectivity and access, a 
CBD improves its economy and attractiveness for business. This draws more business and services into 
the CBD and makes it a more desirous place to live. It also makes the city more efficient in handling 
transportation needs due to multiple modes offered.  
 

1.3 Tolling Basics 
 
Throughout this study, congestion pricing and variable tolling are used to represent the same conceptτ
levying a variable fee to drive on roadways, where the fee changes in response to existing or anticipated 
congestion levels. The fee encourages drivers to reevaluate their road use. Due to cost, some drivers will 
change their driving habits by carpooling, driving during off-peak hours, using public transit (and other 
alternatives), or not traveling at all. Public opinion focus groups conducted in the Puget Sound region in 
20073 indicated that tolling was the preferred term.  Variable tolling is used primarily throughout this 
study. 
 
In the United States and around the world, several strategies exist for implementing variable tolling. 
These strategies consider how best to reduce congestion, generate revenue for roadway projects and 
transit service, and positively impact air quality and the environment. Main options for congestion 
pricing or tolling include: 

 Toll Lanes ς Fees for using one or more lanes on an existing facility (or new lanes that are charged). 
This also includes high-occupancy toll (HOT) lanes that allow low-occupancy vehicles to utilize excess 
capacity on new or existing high-occupancy vehicle (HOV) lanes or general purpose (GP) lanes (e.g., 
I-15 FasTrak® between Kearny Mesa and Rancho Penasquitos, California).4 HOT lanes can be a one 
or two lane system.  Parallel lanes remain as an uncharged alternative. 

 Variable Tolls on Specific Facilities ς Fees placed on existing and new roads, bridges, and tunnels. 
Fees rise and fall depending on the measured or estimated traffic level based on time of day (e.g., 

                                                
3 Pricing Focus Groups Draft Final Report December 2007; conducted by EnviroIssues for WSDOT, PSRC and King County 
4 SANDAG ς ά!ōƻǳǘ L-мр Cŀǎ¢Ǌŀƪϯέ ƘǘǘǇΥκκǿǿǿΦǎŀƴŘŀƎΦƻǊƎκƛƴŘŜȄΦŀǎǇΚŎƭŀǎǎƛŘҐнф&fuseaction=home.classhome4  
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the Port Authority of New York and New Jersey interstate vehicle crossings) in order to maintain a 
certain level of service.5 

 Cordon Tolls ς A flat fee levied for entrance to and/or exit from any roads in an urban area (e.g., 
{ǘƻŎƪƘƻƭƳΩǎ ŎƻƴƎŜǎǘƛƻƴ ŎƘŀǊƎŜ ŎƻǊŘƻƴύΦ 

 Area Tolls ς Similar to cordon tolls, but include all trips that start inside the designated boundaries 
and use any public road in addition to those that enter or exit the charging area boundaries (e.g., 
areas of London within the congestion charge zone).6 

 Zonal Tolls ς Mini-area charges within a larger area charging boundary. Users incur charges when 
crossing into any adjacent zone inside the designated charging area or when trips originate outside 
the charging area into any of the mini-area tolling zones. Zones can be subdivisions of the charging 
area designated by geographical or political boundaries.  

 Network Tolls ς Charging by distance, time, and location for all vehicle movements across part or all 
of the network. Charges vary according to congestion and vehicle type and can become a 
replacement for other road use taxes. 

 
A complete list of tolling terminology and options can be found in Appendix A. 
 

1.4 Evolution of Tolling 
 
Traditionally, tolling has been used as a means to pay for a specific transportation project. Over time, 
this has evolved to using tolls from one or more facilities to support the development of a network of 
toll facilities. In more recent years, tolling and pricing have been considered to change travel demand, 
reduce congestion and greenhouse gas emissions, and raise revenue for general transportation projects. 
Toll revenue may be used to finance: 

 Improvements in public transit  

 Progressive shift from other forms of taxation for transportation 

 Congestion reductions and environmental impacts 

 Remedial maintenance and network reconstruction  

 Improvement in targeted safety and bottleneck improvements 

 
 
With advances in technology, tolling and pricing can be used to achieve societal goals in addition to 
paying for the construction of a specific facility.  Variable tolling can be applied to existing congested toll 
facilities to encourage some travelers to use the roadway during less congested periods, to shift to 
another mode of transport, or to change routes. Charges may vary based on a fixed schedule or based 
on traffic volumes observed over a period of time (e.g., the past week, month, quarter).  
 
Charges may also be dynamic, in which base rates continually adjust according to traffic conditions, to 
maintain free-flowing traffic levels. With dynamic pricing, a maximum rate is published in advance for 

                                                
5 Federal Highway Administration, Highway Community Exchange ς Pricing on Toll Facilities ς NJ/NY: Variable Tolls on Port Authority 
Interstate Vehicle Crossings, http://knowledge.fhwa.dot.gov/cops/hcx.nsf/384aefcefc48229e85256a71004b24e0/ f28934ff571ff3c 
685256db10063e81b?OpenDocument 
6 Lauren Smith ς ά{ŜǊǾƛŎŜǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎΥ /ƻƴƎŜǎǘƛƻƴ tǊƛŎƛƴƎέ ITS Decision. 
http://www.calccit.org/itsdecision/serv_and_tech/Congestion_pricing/congestion_pricing_summary.html  

http://knowledge.fhwa.dot.gov/cops/hcx.nsf/384aefcefc48229e85256a71004b24e0/%20f28934ff571ff3c%20685256db10063e81b?OpenDocument
http://knowledge.fhwa.dot.gov/cops/hcx.nsf/384aefcefc48229e85256a71004b24e0/%20f28934ff571ff3c%20685256db10063e81b?OpenDocument
http://www.calccit.org/itsdecision/serv_and_tech/Congestion_pricing/congestion_pricing_summary.html
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selected time periods, and actual rates vary below the maximum.  Based on real-time traffic on the 
facility, current rate information is available as a driver approaches a priced facility.  
 
Variable tolling may apply on separated lanes within a highway, such as express toll lanes or HOT Lanes, 
or on entire roadways. Variable pricing is operational in Lee County, Florida (for heavy vehicles); on the 
Illinois Tollway; on the New Jersey Turnpike; and on interstate vehicle crossings on Port Authority 
facilities in New Jersey. Variable tolling is being studied with open road tolling in Broward County, 
Florida; on the express bus/HOT lane in the Lincoln Tunnel (New York and New Jersey); and on the 
Pennsylvania Turnpike (Philadelphia). Dynamic variable pricing has been implemented on the SR 91 
express lanes in Orange County, California, and locally on the HOT Lanes on SR 167, between the I-405 
interchange in Renton and 15th Avenue SW in Auburn. 
 

1.5 Report Layout 
 

The remainder of this report addresses the following topics: 

 Chapter 2: Tolling Considerations for Seattle 

 Chapter 3: Assessment of Regional Tolling Concepts 

 Chapter 4: Conclusions and Next Steps 

 Appendix A: Pricing and Tolling Terminology and Options 

 Appendix B: Legislation and Related Area Tolling Studies 

 Appendix C: {ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ ŀƴŘ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ 

 Appendix D: Urban Partnership Agreements and Congestion Reduction Demonstration Initiatives 

 Appendix E: Domestic and International Road Pricing Examples 

 Appendix F: Designing and Evaluating a Tolling System 
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Chapter 2. Tolling Considerations for Seattle 
 

2.1 {ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ 
 
The City of Seattle used the development of this study and review of other regional projects to identify 
its interests in how congestion pricing and tolling is designed and implemented.  
 
The City of Seattle will consider supporting tolls to reduce GHG emissions. Charging users of the road 
system has significant potential to address goals to reduce GHG emissions, generate needed revenue for 
infrastructure maintenance and transit service, and improve congestion on existing roadways. When a 
ǘƻƭƭ ƻǊ ǊƻŀŘǿŀȅ ǇǊƛŎŜ ƛǎ ƛƴ ǇƭŀŎŜΣ ŘǊƛǾŜǊǎ ǊŜǎǇƻƴŘ ǘƻ άǇǊƛŎŜ ǎƛƎƴŀƭǎέ ŀƴŘ ŀŘƧǳǎǘ ŘǊƛǾƛƴƎ Ƙŀōƛǘǎ ŀŎŎƻǊŘƛƴƎƭȅΦ  
Some use transit or carpool, others shift their trip to another time of day, and some determine the trip 
was not needed.  Agencies can structure road pricing to lower vehicle miles traveled (VMT) while 
managing traffic flows more efficiently. Toll revenue can further reduce congestion by funding 
transportation choices like transit, cycling, and walking. 
 
To reduce GHG emissions and slow climate change, tolling plans should: 

Generate revenue for transit. Transit operations should be considered part of operating the facility, as 
toll revenue could provide a steady and sustainable revenue source for transit, and transit can 
provide a reliable alternative to driving on the facility. Transit also increases the person capacity of 
the roadway. Toll revenue should also be used to fund maintenance and operations of the tolled 
facility. 

Set variable tolls for different times of day. With variable tolls, it is generally more expensive to drive 
during peak morning rush-hour than Saturday at midnight. Variable tolls can be dynamic and adjust 
to congestion levels. Variable tolling provides opportunities for GHG emission reductions through 
mode shift, reduced travel frequency, and better fuel efficiency due to congestion relief. Tolls can 
also be predictably variable, so users know the price when making the decision to drive or use 
transit. 

Improve transit and freight reliability. By reducing traffic volumes and congestion, tolls can improve bus 
reliability, which enhances the relative competitiveness of buses compared to cars as a mode 
choice. Reduced congestion and freight access to tolled lanes lowers costs for freight as a gateway 
to national and international suppliers and markets.  

Emphasize and maximize the throughput of people and goods versus the throughput of vehicles. 
When designing tolling systems, prioritize movement of transit and freight over SOVs.  Provide 
dedicated lanes for transit when tolls are fixed rate; meter drive-alone access to HOT lanes to 
maintain transit, HOV and freight mobility; and set tolls to maintain reliable transit times, and to be 
higher than comparable transit fares.  

Be implemented systematically. Broader tolling across a linked network to maximize efficiencies and 
reduce inequitable impacts to communities - minimize diversion from tolled to un-tolled facilities. 

 
In addition to those key elements that will reduce GHG emissions, tolling plans should: 

Be equitable and just. Tolling plans should provide users with a reasonable alternative to paying the toll. 
Reasonable alternatives may include improved transit service and increased transit reliability; they 
may also include toll discounts for certain disproportionately disadvantaged users and off-peak 
times of travel. 
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Maintain or improve the economic vitality of downtown Seattle, the region, the port and the state. 
Variable tolling worldwide has shown improved GDP in charge areas. Reduced congestion can 
encourage increased investment and increased land values in city centers. 

 
Table 2-1 includes an overview and explanation of how various options might serve {ŜŀǘǘƭŜΩǎ interests. 

 

Table 2-мΥ {ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ ŀƴŘ tƻǘŜƴǘƛŀƭ {ǘǊŀǘŜƎƛŜǎ 

{ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ Tolling plans with the following elements should be considered: 

Reduce GHG emissions  Á Toll rates set to incentivize mode change to non-drive alone, for 
example tolls higher than the transit fare; or at the level of marginal 
social cost 
Á Toll differentials set for less fuel efficient vehicles to encourage shift 

to lower GHG emission vehicles  
Á Toll revenue used for transit and TDM programs 
Á Variable tolling used to shift travel demand out of peak hours to 

better distribute traffic into non-congested time periods 
Á Systematic implementation of tolling on freeways and potentially 

arterials 
Á Design an eco point program where toll rates are set by 

environmental impact 

Generate revenue for 
transit and transportation 
demand management 
programs, also for facility 
operations and 
maintenance 

Á Inclusion of transit operations as part of the on-going maintenance 
costs of the facility  
Á Spend revenue on mode change incentives, parking, cycling, etc. to 

reduce private car usage and enhance alternatives 
Á Variable tolling implemented 24 hours a day/7 days per week to 

manage demand and raise revenue 
Á Technology used to capture the greatest net-revenue 
Á !ŘƻǇǘƛƻƴ ƻŦ άƻǇŜƴέ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƳǳƭǘƛǇƭŜ ǎǳǇǇƭƛŜǊǎ ŦƻǊ ǘŜŎƘƴƻƭƻƎȅ 
Á Enhanced compliance measures that minimize enforcement costs 

Improve efficiency 
through variable tolls 

Á Dynamic tolling used to reduce peak hour travel and related 
congestion and emissions 
Á Consider tolls to improve efficiency of existing roadway before 

funding road expansions 
Á Regional, centralized clearing house for all tolling and transportation 

payments to lower transaction costs and help integrate payments 
across modes of transportation 

Maximize personal 
mobility and  throughput 
vs. vehicle throughput 

Á Dedicated transit lanes on tolled facilities, particularly if tolls are set 
at a fixed rate; to ensure reliable travel times 
Á Toll rates set above transit fares to minimize diversion from transit 
Á Drive-alone access to HOT lanes is metered to maintain transit 

mobility 
Á Freight allowed access into toll lanes to ensure reliable travel times 
Á General purpose lanes are converted to tolled lanes when they carry 

less people than HOV lanes  
Á Integrated multi-modal transfer facilities along major trip patterns 
Á Toll discounts provided for multi-modal transit and HOV trips 
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Be implemented 
systematically and 
regionally  

Á Tolling plans should be developed and implemented throughout the 
region to maximize the use of the entire road networkς and to 
minimize diversion from tolled to un-tolled facilities. 
Á Policies that permit the use of revenues from any one toll or transit 

facility to fund and secure another in a rolling wave sequence 

Be equitable and just Á Standard traffic measures and enforcement minimize diversion 
though neighborhoods  
Á Limited exemptions and discounts provided for emergency vehicles 
Á Discounts for hospital appointments, senior citizens, low income 

people, people with disabilities, and people with special needs are 
carefully considered 
Á Revenues used to create a loan program for cleaner vehicles for low 

income and freight 
Maintain or improve 
economic vitality 

Á Pricing has improved the GDP in charge areas worldwide.  Reduced 
congestion can encourage increased investment. 
Á Improved and expanded transit services to improve access to jobs and 

commercial interests in the city center 
 

 
 

2.2 Legal Considerations 
 
Given that Seattle supports tolling plans that reduce GHG emissions, a primary legal consideration is the 
Washington State law that requires tolls to only be applied to the corridor on which they are collected. 
The interpretation of the term άŎƻǊǊƛŘƻǊ ƻǊ ŦŀŎƛƭƛǘȅέ ǎƘƻǳƭŘ ōŜ ŜȄŀƳƛƴŜŘ to ensure tolling scenarios meet 
{ŜŀǘǘƭŜΩǎ ƛƴǘŜǊŜǎǘǎ ƛƴ ƳƻǾƛƴƎ ǇŜƻǇƭŜ ŀƴŘ ǊŜŘǳŎƛƴƎ DID ŜƳƛǎǎƛƻƴǎΦ  
 
TƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άŎƻǊǊƛŘƻǊ ƻǊ ŦŀŎƛƭƛǘȅέ ǎƘƻǳƭŘ ōŜ Ǉƻǎǎƛōƭȅ ŜȄǇŀƴŘŜŘ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜ ƻŦ ǊŜǾŜƴǳŜǎ 
collected to support public transportation that services the charging zone.  This is currently allowable 
under state law; however it has yet to be tested how broad the transit service that serves the corridor 
can be defined.  I. мттоΣ ŀŘƻǇǘŜŘ ƛƴ нллуΣ ǎǘŀǘŜǎ ǘƘŀǘ ǘƻƭƭ ǊŜǾŜƴǳŜǎ Ƴŀȅ ōŜ ŜȄǇŜƴŘŜŘ ǘƻ άǇǊƻǾƛŘŜ ŦƻǊ 
the operations of conveyances of peƻǇƭŜ ƻǊ ƎƻƻŘǎΦέ I. мтто ǊŜǎŜǊǾŜǎ ǘƘŜ [ŜƎƛǎƭŀǘǳǊŜ ǘƘŜ ǊƛƎƘǘ ǘƻ ǘƻƭƭ 
specific facilities. It prohibits local authorities from imposing tolls on state projects without the 
[ŜƎƛǎƭŀǘǳǊŜΩǎ ŀǳǘƘƻǊƛȊŀǘƛƻƴΣ ǎƻ ǎǘŀƪŜƘƻƭŘŜǊ ŀƎŜƴŎƛŜǎ Ƴǳǎǘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ǘƻ ŘŜǾŜƭƻǇ ŀ Ǉƭan to approach 
the Legislature for any necessary authorizations. 
 
If Seattle wanted to pursue local pricing scenarios; they may want to broaden the definition of applying 
toll revenues to a facility.  !ƴ ŜȄŀƳǇƭŜ ƳƛƎƘǘ ōŜ ǘƻ ǳǎŜ ǊŜǾŜƴǳŜǎ ŦǊƻƳ ŀ άƭƻǿ ŜƳƛǎǎƛƻƴ ȊƻƴŜέ ǘƻ ǎŜŎǳǊŜ 
low-interest loans for independent freight operators to upgrade to a defined lower emissions truck. 
Such a program is not suggested here, but is provided as an example of how revenue generated by a 
demand management measure could help Seattle meets its GHG emissions objectives. 
 
Decisions about when to initiate pricing and which facilities to price will impact overall revenue 
projections and pursued strategies.  The State has already received authorization from FHWA to toll the 
I-90 floating bridge.  That authorization was needed to toll an existing Interstate facility ς making the 
case to fund needed reconstruction or rehabilitation on an Interstate highway corridor that could not 
otherwise be adequately maintained or functionally improved without tolls. 
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2.3 Implementation Considerations 
 
{ŜŀǘǘƭŜΩǎ ǇǊƛƳŀǊȅ ǇǊƛŎƛƴƎ ƛƴǘŜǊŜǎǘ ƛǎ ǘƻ ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘ ǘƻƭƭ ŎƻƭƭŜŎǘƛƻƴΦ !ǎ ǇŀǊǘ ƻŦ ŀƴȅ 
pricing concept, the City would also like to generate revenue for transit, transportation demand 
programs, and facility operations and maintenance. To fulfill these goals, two phases of implementation 
must be recognizedτfirst, setting up the pricing system; and second, investing net revenues generated 
by the pricing system.  
 
Depending on the selected system, implementation will likely be phased.  Current deliberations are 
regarding separate facilities, such as SR520 and I-405; rather than a regional network.  Any roadway 
expansion proposed with tolling will be phased due to high capital costs and the length of time 
necessary to acquire right of way for particular roadway improvements. Likewise, some public 
transportation capital investments may require significant construction time, which may also require 
phasing. Financing decisions, such as the issuance of bonds, may also impact phasing and project 
implementation timing.  
 
One risk of phased implementation is that toll rates will be set to operate or payback costs for a 
particular facility.  In Australia, they ran into problems in that when toll rates needed to be higher on 
facilities implemented in later years, the public had a hard time understanding why they would pay one 
rate on the older facility and a higher rate on the newer facility.  One solution to this is to make sure that 
toll rates are variable and set to manage traffic as well as raise revenue.  The toll authority must be set 
high enough to accommodate future conditions.  Another remedy to this problem is to define the 
corridor more broadly in tolling authorization.  If the corridor is defined as including areas where there 
ǿƻǳƭŘ ōŜ ŀƴ άŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻǊ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘέΤ ƻǊ ƻƴ άŀƭǘŜǊƴŀǘƛǾŜ ǘǊŀǾŜƭ ǊƻǳǘŜǎ ƻǊ ǘƘŜ ǘǊŀǾŜƭ ǎƘŜŘέ 
than the system can be managed as a whole.  
 
The region must review its transit and transportation demand project priorities, as well as facility 
maintenance and operating needs, both funded and unfunded, to identify the highest-priority projects 
for implementation. It is assumed that these project priorities have been previously presented to the 
public and reflect their interests. Priorities should be determined by evaluating each project against a 
ǎŜǘ ƻŦ ǎǘŀƴŘŀǊŘ ŎǊƛǘŜǊƛŀ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŜŀŎƘΦ hƴŜ ǎǳŎƘ ōŜƴŜŦƛǘ ƛǎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŘǳŎŜ 
GHG emissions on a cost-benefit basis.  
 
Once priorities are set, capital and operating costs for each project must be developed and factored into 
the project implementation timetable to include any inflationary cost elements. This priority list can 
then be compared to net revenues generated by the pricing concept. From here, the region can develop 
a multi-year implementation program available for public review and comment before plan adoption. 
An alternative would be to take a financing approach and borrow against future revenues to advance 
construction of new infrastructure. 
 
As part of this process to prioritize projects, coordination should occur with the Puget Sound Regional 
Council (PSRC), King County, and Washington State Department of Transportation (WSDOT) to 
determine how agencies can work together and pool revenues to support project implementation.  
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2.4 Environmental Considerations 
 
Pressures ƻƴ {ŜŀǘǘƭŜΩǎ ŜƴǾƛǊƻƴƳŜƴǘ stem from the direct effects of transportation on the environment 
and communities, as well as indirect effects associated with economic, residential, and open space 
development. 
 
2.4.1 Examples of Environment-Based Tolling 

Charging for externalities of emissions is a relatively new subject in the field of tolling. The first country 
to do so is Switzerland, which imposes a variable charge on all vehicles over 3.5 tons on a distance basis 
based on Euro engine emission classes, across all roads. In an urban setting, Milan recently imposed 
ŎƘŀǊƎŜǎ ōȅ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴ ŎƭŀǎǎŜǎ ǿƘŜǊŜ ŎƭŜŀƴŜǊ ŜƳƛǎǎƛƻƴ ƻǊ άƎǊŜŜƴέ ǾŜƘƛŎƭŜǎ ŀǊŜ ŎƘŀǊƎŜŘ ƭŜǎǎ ǘƘŀƴ 
those with higher emissions. Germany provides another example of the addition of emission charges to 
ǘƘŜ ŘƛǎǘŀƴŎŜ ƻǊ ǊŀǘŜ ŎƘŀǊƎŜ ōŀǎŜŘ ƻƴ ŀ ǘǊǳŎƪΩǎ ŜƳƛǎǎƛƻƴ Ŏƭŀǎǎ ό9ǳǊƻ м ǘƻ о ŀǊŜ ŎƘŀǊƎŜŘ ŀǘ ǘƘŜ ƘƛƎƘŜǊ ǊŀǘŜǎ 
per mile for their emissions, Euro 4 to 5 are charged a lower charge, and Euro 6 to 7 have no additional 
charge imposed). This charge applies to autobahns and some other major highways. 
 
The above are examples of policy mechanisms that draw attention not only to VMT, but also to the 
environmental issues of emissions and noise pollution. To date, the results are significant. In Germany, 
the truck fleet has shifted from a high percentage of Euro 1, 2, and 3 class trucks to the more cleaner 
Euro 4 and 5 class trucksτthereby, reducing the overall emissions from trucks over 12 tons (the ones 
liable for the charge).  

 
2.4.2 Eco-Point Program 

An alternative to tolling is the Eco-point concept.  Based on prior work by Booz & Company in Hong 
Kong, the idea of carbon trading for individual transportation needs was originally developed in 
1998/99. In this coƴŎŜǇǘΣ ƛƴŘƛǾƛŘǳŀƭ ǘǊƛǇǎ ƛƴǘƻ ƻǊ ƻǳǘ ƻŦ ǘƘŜ ǘƻƭƭƛƴƎ ŀǊŜŀ ƻǊ ȊƻƴŜ ǿƻǳƭŘ ōŜ ŎƘŀǊƎŜŘ ƛƴ άŜŎƻ-
ǇƻƛƴǘǎΣέ ƛƴ ƭƛŜǳ ƻŦ ŎǳǊǊŜƴŎȅΦ ¢ƘŜ ŘǊƛǾŜǊ ǿƻǳƭŘ ǇǳǊŎƘŀǎŜ ŜŎƻ-points equivalent to dollars and cents. In 
turn, a user would pay cash or eco-points for the journey by car, bus, tram, light rail, or heavy rail. Each 
mode of travel would be assessed and fares would be set by environmental impact. A journey by a 
cleaner car would cost less than a journey by a higher emissions vehicle. A bus trip would cost less (in 
eco-points, separate from fare) than a car, and a rail trip lower than a bus. More information on the Eco-
point concept can be found in Chapter 4. 
 
2.4.3 Environmental Analysis 

Environmental impacts of tolling variations should be studied in terms of changes in vehicle usage and 
VMT in Seattle, King County, and the regional network. In conjunction with VMT reductions, associated 
emissions and noise should be assessed. Quality-of-life impacts should also be considered in and 
adjacent to the charge zone, primarily on a judgment basis using traffic modeling inputs. Examples may 
include a variable charge that pushes delivery vehicles out of peak periods of traffic to off-peak periods, 
which may negatively impact neighborhoods in the charge zone before or after the charge period. 
 
Tolling strategies should also be measured using output VMT and vehicle hours by type from the PSRC 
model, and then converted into emission volumes using agreed-upon standard rates. Variations 
between the relieved study area and fringe areas affected by diverted traffic should be identified, as 
well as corridor and global benefits and impacts. 
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Assessing sustainability is closely related. Sustainability crosses all sectors of economic, social, and 
environmental performance, for which modal split and relative VMT by public transportation are key 
indicators. In addition, economic and environmental impacts can be disaggregated by (all or some of) 
district, purpose, and income group to track cross-sector impacts and generate required inputs for 
consideration ƛƴ ǘƘŜ /ƛǘȅ ƻŦ {ŜŀǘǘƭŜΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƻƭƭƛƴƎΦ 
 
Table 2-2 presents the direct environmental effects of transportation that are considered relevant to 
this study.  
 

Table 2-2: Relevant Direct Environmental Effects of Transportation 

Objective/Issue Possible Evaluation Factors 

Change in levels of emissions Change in vehicle emissions by key transportation corridor and 
overall regional level: 

 Nitrous Oxide 

 Particulates 

 CO2 

 Noise in db 

Noise and vibration impacts Estimates of changes in assessment of noise and vibration 
impacts on key routes based on traffic volumes and speeds as 
an indicator 

Improving amenities for those who 
visit, live, and work in the City of 
Seattle 

 

 Changes in traffic volumes along particular routes that are 
known to cause community severance issues 

 General commentary, informed by overall transportation 
model outputs 

 Qualitative assessment 

Sustainability: 

 {ƘŀǊŜ ƻŦ ǘǊƛǇǎ ōȅ ΨŀŎǘƛǾŜΩ ƳƻŘŜǎ 

 Share of trips by Public 
transportation 

 Reduction in emissions 

 Change in number and percentage of trips by cyclists and 
pedestrians 

 Change in number and percentage of trips on Public 
transportation 

 Change in number and percentage of SOV trips 

 Predictions of changes in emission levels, local air impacts, 
particularly in congested conditions 

Supports sustainable transportation 
objectives 

Extent of likely shift to sustainable modes of public 
transportation, walking, or cycling  

 

2.5 Organizational Considerations 
 
In Washington, no single organization is responsible for all aspects of tolling or for any one tolled facility. 
WSDOT owns the facilities (i.e., highways, bridges, tolling facilities, and equipment), WSTC is responsible 
for setting tolls, the Washington State Patrol enforces the tolls, and the State Legislature is the only 
entity with the authority to impose tolls on an eligible facility. 
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Business functions could be performed directly by an independent agency or contracted in whole or in 
part to a service provider(s) or other public agency(ies) that already perform similar functions, such as 
the City of Seattle, King County, or Washington State transportation departments. WSDOT may be a 
logical partner, as it owns the facilities and tolling equipment.  
 
This involves assessing the degree to which existing public agencies can manage a tolling authority and 
conduct its business using private sector models to meet customer demands and daily operational 
needs. Other factors include maximizing opportunities that leverage existing capabilities rather than 
duplicate them, thereby holding costs down and providing a funding source for start-up activities. 
 
There may be opportunities to consider a new arms-length entity (operating company) that: 

 Operates on a commercial basis, 

 Focuses on providing efficient operations, innovative customer service (using potentially competing 
private sector entities to provide such service), and innovative corridor management (with safety, 
congestion, and road surface quality goals), and 

 Has a clear separation of responsibilities from state and local agencies that set policies and 
performance objectives. 

 
Another important issue is the agency responsible for allocating funds. To optimize the use of such 
funds, it would also be possible to create a new state/local agency (transportation funding authority) 
that makes decisions within a transparent set of objectives and appraisal criteria. The agency would 
monitor and control payments made to the operating company. Its mandate would be to allocate funds 
ǘƻ ǊŜƎƛƻƴŀƭ ǇǊƻƧŜŎǘǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ŀ ǿƛŘŜǊ ǎǘǊŀǘŜƎƛŎ ǇƻƭƛŎȅ ŦǊŀƳŜǿƻǊƪΣ ōȅ ōǳȅƛƴƎ άōŜƴŜŦƛǘǎέ ŦƻǊ 
transportation users. It could also allow for prudent borrowing for funding projects rather than funding 
on a pay-as-you-go basis. Such an approach could alleviate concerns that tolls would be diverted from 
transportation projects, or directed for political purposes.  
 
The agency could also be structured to leverage innovative financing opportunities, such as through a 
public-private partnershipτagain, within the constraints applicable to those approaches under state 
law. Currently, legislation limits private participation to designing, demonstrating public support for, and 
completing the planning process required to obtain approval to build facilities from WSDOT and other 
agencies. 
 

2.6 Technological Considerations  
 
Current technology used for tolling iƴ ǘƘŜ {ŜŀǘǘƭŜ ƳŜǘǊƻǇƻƭƛǘŀƴ ǊŜƎƛƻƴ ǊŜŦƭŜŎǘǎ ²{5h¢Ωǎ ŘŜŎƛǎƛƻƴ ǘƻ 
adopt a DSRC system using microwave communications at 915 MHz. It uses a proprietary transponder 
system supplied by Transcore. This is a read-ƻƴƭȅ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ άōŜǎǘ Ŧƛǘέ ƛƴ Ŝarly 2006 
ǿƘŜƴ ǘƘŜ άGood to Go!έ ŜƭŜŎǘǊƻƴƛŎ ǘƻƭƭƛƴƎ ǎȅǎǘŜƳ ǿŀǎ ǎŜƭŜŎǘŜŘ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻƴ ǘƘŜ ¢ŀŎƻƳŀ-
Narrows Bridge.  
 
This technology was intended as a stop-gap measure until later technologies arrived. It was also 
ƛƴǘŜƴŘŜŘ ǘƻ ōŜ άƛƴǘŜǊƻǇŜǊŀōƭŜΦέ .ƻǘƘ of these conditions need to be considered for future expansion of 
tolling in the region. It is difficult to reverse or remove proprietary technology once it spreads 
throughout the region. Currently, the number of tags is sufficiently low enough (approximately 250,000 
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tags) to implement a newer technology. With any future tolling concepts, the number of tags will grow 
and make it extremely difficult and expensive to replace.  
 
The region should promote interoperability. Rather than the current standardization on a single vendor 
product, WSDOT and other agencies involved in toll collection should require that tags support at least 
one open tolling protocol. This would support maintenance of existing tags, but force future tags to be 
dual modeτone proprietary and one open mode. This would yield several benefits: 

 Open procurement and competition from several suppliers, provided they are tested and can 
interoperate. 

 Lower costs for implementing future systems derived from the competition suggested in item 1 
above. 

 Reliability of service. Competition drives performance as lower performance tags and readers would 
not be selected. This would improve overall system reliability and build user trust and confidence in 
the technology.  

 Improved operating revenues. Better performance would mean higher read rates, lower transaction 
costs, and improved revenue collection. An interoperable and competitive system would support 
revenue collection as a primary objective. Proprietary and sole-source supply chains have proven 
time and again to lower performance, reduce reliability, and increase operating and maintenance 
costs.  

 Proprietary systems limit technical innovation. Sole-source supply limits and restricts innovative 
solutions. WSDOT is currently tied to the technical development of a single company. Without 
competition, their technical innovation and thinking may not evolve over time. WSDOT and the 
Puget Sound region could be trapped into the current generation of tolling technology when the 
world is advancing new standards and products.  

 The Vehicle Infrastructure Integration (VII) program has produced an open 5.9 GHz technology 
standard that is now operational and viable. FHWA has considered the use of new 5.9 GHz 
technologies as a condition for the receipt of federal funding. Discussions with the US Department 
of Transportation (DOT) for congestion pricing pilot projects indicate high support for use of open 
standards. As a result, future FHWA money available to the region could be in jeopardy if 
Washington State does not adopt a positive policy on the use of 5.9 GHz technology.  

 
An additional consideration is that having an open standard would allow parallel development by 
multiple technology and operational companies. With the current WSDOT proprietary standard, any 
transportation operator or intelligent transportation systems (ITS) operator wishing to develop or use 
tags to improve efficiency or operations must contract or license equipment and software from 
Transcore, the current and only supplier. This limits third-party applications and stifles the use of the 
technology. An open standard would allow these third parties to either license or develop their own 
applications, whichever is more cost effective.  
 

2.7 Financial Considerations 
Over the next 20 years, the state faces $80 billion in transportation investment needs.7

 The Puget Sound 
region accounts for half of the total ($40 billion); YƛƴƎ /ƻǳƴǘȅΩǎ ǎƘŀǊŜ ƛǎ ƻǾŜǊ от ǇŜǊŎŜƴǘ όϷол ōƛƭƭƛƻƴύΦ  

                                                
7 
King County Executive. Destination 2030 ς Taking an Alternative Route. March 2007. The study was done for the King County 

Executive by TRAC at the Washington State Transportation Center and Booz Allen Hamilton. 
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An August 13, 2008 US DOT press release announced that since November 2007, άAmericans have 
driven 53.2 billion miles less than they did over the same period a year earlier ς ǘƻǇǇƛƴƎ ǘƘŜ мфтлǎΩ ǘƻǘŀƭ 
decline of 49.3 billion miles.έ  !ǘ ǘƘŜ ǘƛƳŜΣ ¦{ 5h¢ {ŜŎǊŜǘŀǊȅ aŀǊȅ tŜǘŜǊǎ ǎǘŀǘŜŘΣ ά²Ŝ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ 
continue pinning our transportatioƴ ƴŜǘǿƻǊƪΩǎ ŦǳǘǳǊŜ ǘƻ ǘƘŜ Ǝŀǎ ǘŀȄΦ  !ŘǾŀƴŎŜǎ ƛƴ ƘƛƎƘŜǊ ŦǳŜƭ-efficiency 
vehicles and alternative fuels are making the gas tax an even less sustainable support for funding roads, 
bridges, and transit systems.8έ 
 
On September 5, 2008, Secretary Peters stated, ά!ǎ ŀ ǊŜǎǳƭǘΣ ƛƴ ǊŜŎŜƴǘ ŘŀȅǎΣ ƛǘ Ƙŀǎ ōŜŎƻƳŜ ƛƴŎǊŜŀǎƛƴƎƭȅ 
clear that the tab has come due. Put plainly, the Highway Account of the Highway Trust Fund will not 
have cash available to reimburse State highway expendituresτnot at some point in the distant future, 
but as soon as this month.έ  
 
Outlays are now expected to exceed receipts by more than $8 billion for fiscal year 2008. In September 
alone, we expect the Highway Account will take in $2.7 billion but have reimbursement requests totaling 
$4.4 billion. At current spending rates, we will start the new fiscal year on October 1 with a zero balance 
ƛƴ ǘƘŜ ¢Ǌǳǎǘ CǳƴŘΣ ŀƴŘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ǎǇŜƴŘ ƳƻǊŜ ǘƘŀƴ ǿŜ ǘŀƪŜ ƛƴΦέ 
 
The US DOT recently released its strategy for reforming federal fundingτan approach that encourages 
states and metropolitan areas to use innovative financing mechanisms such as tolling, public-private 
partnerships, credit assistance, private activity bonds, and state infrastructure banks to leverage federal 
resources. With increased focus on innovative financing opportunities, congestion pricing is one 
emerging strategy that moves away from the dependence on gas taxes and the Highway Trust Fund at 
the national, state, regional, and local levels.  
 
In Washington, ongoing studies at the state and regional levels are evaluating the potential of pricing 
strategies to generate revenue for major projects, such as the Alaskan Way Viaduct and the SR 520 
floating bridge; smaller, but equally necessary projects; ongoing operating and maintenance costs; and 
growing demand for additional transit services. 
 
2.7.1 Financing Options 

Through its Urban Partnership Agreement, the Puget Sound region is already leveraging federal funds 
available under the Value Pricing Program to manage congestion through pricing mechanisms. Other 
options that could be evaluated as part of an overall funding approach include: 

Public-private partnerships ς Contractual agreements between a public and a private sector entity that 
enable greater private sector participation in the delivery of transportation projects. These 
partnerships allow public agencies to tap private sector technical, management, and financial 
resources to achieve objectives such as greater cost and schedule certainty, supplementing in-house 
staff, innovative technology applications, specialized expertise, or access to private capital.9 The 
public agency relaxes its control of the project and transfers responsibility and risk to the private 
partner, which receives the opportunity to earn a financial return commensurate with the risk 
assumed. Tolling can be considered as a staged process and assessed as to how it can be designed 
for future needs, not just for day one. This means building flexibility into the plans (e.g., designing 

                                                
8 
US 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΦ ά!ƳŜǊƛŎŀƴ ŘǊƛǾƛƴƎ ǊŜŀŎƘŜǎ ŜƛƎƘǘƘ ƳƻƴǘƘ ƻŦ ǎǘŜŀŘȅ ŘŜŎƭƛƴŜΦέ !ǳƎǳǎǘ моΣ нллуΦ 

http://www.dot.gov/affairs/fhwa1708.htm 
9 
US Federal Highway Administration Public-Private Partnership Web page:  http://www.fhwa.dot.gov/ppp/defined.htm#1 

http://www.dot.gov/affairs/fhwa1708.htm
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the initial stage in the context of a longer-term strategy). In terms of procurement, that might 
include private sector contractors participating as partners. 

State Infrastructure Banks (SIBs) ς Revolving infrastructure investment funds for surface transportation 
that are established and administered by states. In the past, SIBS could be capitalized with Federal-
aid highway apportionments and state funds and could offer flexible financial assistance, including 
ƭƻŀƴǎ ŀƴŘ ŎǊŜŘƛǘ ŜƴƘŀƴŎŜƳŜƴǘΦ ²ƛǘƘ ǘƘŜ ¦{ 5h¢Ωǎ ǇǊƻǇƻǎŜŘ ǊŜŦƻǊƳǎ ǘƻ ǘƘŜ ŦŜŘŜǊŀƭ ǊƻƭŜ ƛƴ 
transportation funding10, states would be authorized to use up to 100 percent of funds received 
under the proposed Federal Interest Highway (FIH) Program to capitalize SIB highway accounts. 
Metropolitan Transportation Boards (created under the proposed Metro Mobility Program) would 
also be authorized to create Metropolitan Mobility Banks to make loans or provide other forms of 
credit to public and private entities for eligible urban mobility projects. 

Transportation Infrastructure Finance and Innovation Act (TIFIA) ς Authorizes the US DOT to provide 
federal credit assistance (i.e., direct loans, loan guarantees, or lines of credit up to 33 percent of 
project costs) to major transportation investments of critical national importance. Proposed reforms 
would broaden the availability of credit assistance by providing repayment flexibility, excluding loan 
guarantees or lines of credit from Title 23 and Title 49 requirements, allowing repayment from 
direct facility pricing for up to 50 percent of eligible project costs, and making loan guarantees/lines 
of credit available to supplement secured loans. 

Private activity bonds (PABs) ς Tax-exempt bonds that may be issued for privately developed and 
operated projects. Volume caps currently limit the number of highways, public transportation, and 
inland freight transfer projects for which PABs are available, and are inconsistent with federal policy 
to facilitate and encourage private sector investment in highway and freight transfer facilities. 
Proposed reforms would remove the volume cap and amend the Internal Revenue Code to make 
PABs more flexible, by authorizing the use of accelerated depreciation, deferral if interest payments 
to accommodate lower revenue streams during start-up, and PABs to finance private investment in 
existing infrastructure.  

 

2.8 Diversion Impacts 
 
With the implementation of any priced roadway network exists the possibility that drivers wishing to 
avoid paying the toll will divert onto other non-tolled roadway facilitiesτgenerally, city streets. 
Additional traffic on city streets can create newly congested areas, increase crashes, and negatively 
impact transit performance levels and bicycle and pedestrian travel times on the impacted roadways. 
Diversion can also impact projected revenue collection from priced facilities, and can thus impact overall 
available revenue for implementing other priority projects. Traffic diversion was one of the concerns 
ŜȄǇǊŜǎǎŜŘ ƛƴ ǘƘŜ ²{¢/Ωǎ /ƻƳǇǊŜƘŜƴǎƛǾŜ ¢ƻƭƭƛƴƎ {ǘǳŘȅΦ 
 
Careful selection of the locations for assessing the toll is critical to avoid traffic diversion. For example, 
placing toll collection locations beyond a major freeway exit to a major destination such as the CBD 
allows the motorist to exit before paying the toll and divert to the arterial and collector street network. 
Likewise, it is important to recognize facilities parallel to tolled facilities. Motorists can use non-tolled 
facilities to travel the same general corridor while avoiding tolls. In such a case, it may be prudent to toll 
both parallel facilities to reduce diversion. 
 

                                                
10 

US Department of Transportation. Refocus, Reform, Renew:  A New Transportation Approach for America, 2008. 
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2.9 Equity  
 
Equity is a major issue when considering tolling. Any pricing initiative will have less proportional effect 
on upper-middle and higher-income bracket people than on low-middle and low-income bracket people, 
although those on higher income brackets tend to travel the most. Additional transportation costs must 
be considered. Program design should minimize impacts on lower-income brackets without creating a 
reverse discrimination situation for higher brackets. 
 
Variable pricing offers a good starting point to provide the ability of lower income brackets to shift time 
and arrange their schedules to travel at lower-priced time periods. Strong consideration should be given 
to ensure that the peak period is designed to be as narrow as possible with adequate shoulder periods 
before and after the peak to minimize the pricing impacts of the toll.  
 
WSDOT has conducted focus groups with low-income populations for the SR-167 project.  The low 
income participants reported the travel time savings for paying into a HOT lane are worthwhile 
expenditures. 
 
Another consideration would be the consistency of these time differentials to trip patterns to ensure 
that shoulder and peak periods are not unified across the region. Unification of time periods for 
charging may appear logical from a consistency and stakeholder understanding perspective, but unified 
price shifts will trap drivers as they commute along the various facilities. As they consume time driving 
to the first destination, time will elapse and progress into the next higher cost period as they proceed. 
As a result, drivers may pay more and lose the incentive of the variable priced toll facilities. Therefore, a 
time-shifted, variable toll plan should be investigated to stagger crossover times along multiple facilities 
to avoid an inequitable situation for low and other income brackets.  
 
There would need to be a high degree of caution before considering any sort of income-based discount. 
Factors such as average income may need to balance against family income; otherwise, part-time 
workers in a high-income family would be eligible. In addition, any discount, and how the program will 
be administered, verified, and enforced so as not to become inequitable in itself, will need to be 
defined. It is likely to be more beneficial to design the scheme to better target by time and location. 
 
To appropriately set charges, it would be useful to have data on travel patterns of different socio-
economic groups by purpose, so that the social impacts of any proposal are adequately assessed and 
tolling schedules adjusted to balance strategic needs with concerns over social impact as appropriate. 
 
Lastly, special cases must be considered for disabled parking permit holders, and other special needs 
categories. Minimum discounts and exemptions will be more equitable in the long term, but these 
categories should be addressed. One consideration may be a monthly allotment of trips as a minimum 
supply that can be used or set to expire in the following month. For example, an eligible discounted 
citizen may receive a monthly allotment of five free trips. These would be the first five trips for the 
month. After this allotment, he/she would pay for any remaining trips that month.  
 

2.10 Public Outreach 
 
Because variable tolling is new to many people, and the concept of tolling is often met with concern, 
significant public outreach will be necessary to explain how it connects to investment in transportation 
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infrastructure. Previous efforts to fund and develop transportation projects in the Puget Sound region 
have demonstrated the importance of communication.  
 
A public involvement process should be representative, open, and transparent; it should provide 
information to the public and stakeholders so that they can make an informed decision; and it should 
encourage and accommodate public comments.  
 
Achieving political support will depend on understanding public acceptance barriers and making a 
convincing case for variable tolling. The problem and proposed solution must be stated through open, 
frequent, and effective communication methods. Global examples exist; however, the best example may 
be a comparison with London. 
 
LŦ {ŜŀǘǘƭŜ ǿŜǊŜ ǘƻ ŎƻƴǎƛŘŜǊ ŀ ǘƻƭƭƛƴƎ ŎƻƴŎŜǇǘ ǎƛƳƛƭŀǊ ǘƻ [ƻƴŘƻƴΩǎΣ ƛǘ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ŀ ƳƻǊŜ ǎƻǇƘƛǎǘƛŎŀǘŜŘ 
public outreach program.  Public transit mode share in London is substantially higher than in Seattle. 
This means promoting the positive results of pricing, such as reduced congestion, the investment 
program, and ways to minimize charges by changing time of travel and mode, ridesharing, and 
consolidating trips. Tolling should not be presented to the public as a stand-alone option. Rather, it 
ǎƘƻǳƭŘ ōŜ ǇǊŜǎŜƴǘŜŘ ŀǎ ƻƴŜ ǇƻƭƛŎȅ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ ƛƴǘŜǊŜǎǘǎΦ ¢ƘŜ ǇǳōƭƛŎ Ŏŀƴ ǘƘŜƴ ŜǾŀƭǳŀǘŜ 
tolling in the context of other options to reduce GHG emissions, reduce congestion, raise revenue, etc. 
 

2.11 Complementary Policy Changes  
 
In addition to reducing GHG emissions, one of the City of Seattle interests in tolling is the ability to raise 
revenue to support transit and transportation priorities. To encourage motorists to change their 
demand for transportation services, tolling can be coupled with complementary measures such as 
parking policies. Although one of the PSRC Destination 2030 tolling concepts analyzed area pricing and 
parking, it was primarily focused on pricing surcharges. However, these surcharges were not analyzed in 
conjunction with the implementation of other concepts like HOT lanes or freeway network tolling. 
 
On-street parking is often encouraged by downtown merchants who want nearby parking for their 
customers for short-term retail stops. Parking rates and penalties for violating time limits encourage 
high turnover of these spaces. This in-and-out parking can also create friction for through traffic on the 
street, thŜǊŜōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ǎǘǊŜŜǘΩǎ ǾŜƘƛŎƭŜ-carrying capacity. In the same breath, it can also be used to 
enhance safety by slowing traffic flow as a form of traffic calming. 
 
Off-street parking is intended for employees, visitors, and residents of an urban area. Off-street parking 
is often privately owned and operated, particularly in residential and office applications. However, many 
municipalities control large amounts of off-street parking and therefore can control parking rates and 
perhaps influence demand for parking via pricing strategies. Some cities provide real-time parking 
availability information for travelers to direct them to available parking quickly to reduce time spent 
driving on the street system searching for available parking. Seattle is currently developing its own 
electronic parking guidance system. 
 
Parking payment systems are also changing. The parking system at the Orlando International Airport 
accepts both the SunPass and E-Pass transponders in use on toll facilities in the state of Florida and 
billing for parking is handled through those existing accounts. Similar measures could be introduced in 
Seattle with transponders used for pricing projects. 
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Parking policies are not just for a CBD. Suburban areas can also have more sophisticated parking policies 
as a support measure for congestion management. In Westchester County, New York, planners are 
examining ways to redevelop existing office parks with excess parking into new housing, some of it for 
moderate income families. According to a May 11, 2008, New York Times ŀǊǘƛŎƭŜ ά/ƻǳƭŘ tŀǊƪƛƴƎ {ǇŀŎŜ 
.ŜŎƻƳŜ ǘƘŜ bŜȄǘ [ƛǾƛƴƎ {ǇŀŎŜΚέ άwƛŎƘŀǊŘ IȅƳŀƴΣ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ Ŏƻƴǎǳƭǘŀƴǘ ƘƛǊŜŘ ōȅ ǘƘŜ Ŏƻǳƴǘȅ ŦƻǊ ǘƘŜ 
study, said there were two big reasons he thought the plan would work. To start with, office parks are 
typically created with more parking than they need to meet standard zoning requirements. Additionally, 
the complexes are often built in campus-like settings, with room for more constructionτin this case, 
ƴŜǿ ǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎǎΦέ  
 
The Puget Sound region may consider reviewing policies around existing office parks, particularly in the 
proposed area charging/parking policy locations, to determine whether impediments exist to allowing 
existing parking to be converted to housing by office park owners. This could potentially reduce the 
need for commuting for office park employees who wish to live adjacent to their workplace. 
 
Attractive and safe streets appeal to people who commute by bicycle, by public transportation, or as a 
pedestrian. Street furniture, public art, bus pull outs, bus shelters, real-time bus arrival information, and 
good lighting are design aspects that cities can incorporate into street design to encourage alternatives 
to the SOV. Additionally, street calming techniques such as use of more narrow lanes, on street bicycle 
lanes such as those being introduced in New York City, and even careful use of on-street angle parking 
ŀǎ ǳǎŜŘ ƛƴ ǘƘŜ ¢ŀƭƭŀƘŀǎǎŜŜΣ CƭƻǊƛŘŀ /.5Σ ŀƭƭ ƘŀǾŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎƭƻǿƛƴƎ ƻǊ άŎŀƭƳƛƴƎέ ǘǊŀŦŦƛŎ ƛƴ ŀ Řƻǿƴǘƻǿƴ 
setting.  
 
Tranǎƛǘ ǇǊƛŎƛƴƎ Ŏŀƴ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜ ǘǊŀǾŜƭŜǊ ōŜƘŀǾƛƻǊΦ CƻǊ ŜȄŀƳǇƭŜΣ {ŜŀǘǘƭŜΩǎ ŦŀǊŜ-free zones in the 
downtown area encourage bus use rather than private vehicle use for short trips within the downtown 
core. In addition, employer-sponsored bus passes, in lieu of providing free or reduced parking, offer 
another incentive to use transit. Making it easy to transfer from one public transportation mode to the 
next is also important. However, it is important to ensure that there is no encouragement of mode shift 
from walking and cycling to public transit and for public transit fare pricing to reflect peak and off-peak 
demand, so buses do not operate heavily underutilized at off-peak times. 
 
All of these potential measures must be viewed in the larger context of overall objectives that the City is 
trying to achieve. It is unlikely that any of these as stand-alone measures will achieve the success the 
City desires, but some or all of such measures in conjunction with a pricing program may further the 
goal of reducing GHG emissions. 
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Chapter 3. Assessment of Regional Tolling Concepts 
 
This section describes tolling concepts currently being tested in the region. In assessing them against 
{ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎΣ ƛǘ ǊŜŎƻƳƳŜƴŘǎ ŎƘŀƴƎŜǎ ŦƻǊ ǘƘŜ /ƛǘȅ ǘƻ ŎƻƴǎƛŘŜǊ ǇǳǊǎǳƛƴƎΦ ¢ƻ develop Table 3-
6, which appears later in this chapter, a number of regional tolling efforts were analyzed to determine 
Ƙƻǿ ǘƘŜȅ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎΦ 

 
3.1 Regional Tolling Concepts 
 
3.1.1 Puget Sound Regional Council (PSRC) ς Destination 2030 

Destination 2030 is the update of the transportation element of the Transportation 2040 Regional Plan. 
As part of Destination 2030, PSRC partnered with WSDOT in 2008 to develop and test five tolling 
concepts. All concepts were tested against the time horizons of 2015 and 2030; they represent an 
evolution of tolling from small-scale to larger-scale concepts: 

Á HOT lanes 

Á Selected facilities 

Á Freeway network tolling 

Á Full network tolling 
 
The exception to the evolution is the area pricing/parking concept that focuses on a geographic area 
rather than specific roadway facilities. 
 
In 2009, PSRC studied application of these scenarios in 5 Regional Transportation Plan alternatives.  
HOT Lanes 

HOT lanes use HOV lanes as their foundation. HOT lanes use available vehicle capacity on HOV lanes or 
general-purpose lanes to accommodate SOV drivers willing to pay a fee to use the HOV lane.  
 

Figure 3-1: HOT Lane Concept 

 
HOT lane pricing can be static or dynamicτone price all day or variable throughout the day based on 
HOT lane congestion level. 
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HOT lanes have recently been initiated in the Seattle metropolitan area as a pilot project on the SR-167 
facility. According to an August 31, 2008 Parade Magazine ŀǊǘƛŎƭŜ ά²ƻǳƭŘ ¸ƻǳ tŀȅ aƻǊŜ ǘƻ .Ŝŀǘ ¢ǊŀŦŦƛŎΣέ 
άƛƴ ǘƘŜ {ŜŀǘǘƭŜ ŀǊŜŀΣ Ih¢ ƭŀƴŜ ǊŀǘŜǎ Ƙƛǘ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ƻŦ Ϸф ƻƴƭȅ ǘǿƛŎŜ ƛƴ ǘƘŜƛǊ ŦƛǊǎǘ ǘƘǊŜŜ ƳƻƴǘƘǎ ƻŦ ǳǎŜΦ 
The average daily toll is about $1. Most feedback is that people are very happy to have paid the extra 
ƳƻƴŜȅ ǿƘŜƴ ǘƘŜȅΩǊŜ ŘŜǎǇŜǊŀǘŜ ǘƻ Ǝet home or to work, says Mark Hallenbeck, a traffic expert at the 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴΦέ  More detailed analysis of the SR167 HOT lanes can be found at 
http://www.wsdot.wa.gov/Projects/SR167/ValleyFreewayCorridorPlan/hotlanes.htm. 
 
Two HOT lane concepts were discussed in the 2008 PSRC analysis: Concept 1A, a one-lane network as 
shown in Figure 3-1 with exemptions for 3+ HOVs, vanpools, and transit; and Concept 1B,a two-lane 
network with exemptions for 2+ HOVs, vanpools, and transit. In both, HOT lanes would operate 24 hours 
per day/7 days per week and would be dynamically priced, with a goal to obtain adequate transit speeds 
and reliability. 
 
The two-lane HOT network was not tested as part of the 2008 analysis because it entailed significant 
facility expansion and left key facilities with only one general-purpose lane if the expansion was not 
completed. However, a variation of the two-lane HOT network including roadway expansion and HOT-
to-HOT connections were studied by PSRC in their 2009 Transportation 2040 Study, Alternative 2. 
 
 
Selected Facility Tolling 

Figure 3-2 presents a concept where toll collection occurs only on selected facilities. The facilities 
include portions of I-5, SR 167, I-405 HOV converted to HOT, I-5 reversible lanes converted to HOT, and 
full tolling of the I-90 and SR 520 bridges. In this concept, HOV 3+ and transit are exempt from tolls. 
Dynamically priced tolls are collected 24 hours per day/7 days per week. 
 

Figure 3-2: Selected Facility Tolling 

 
 
¢ƘŜǎŜ ǎŜƭŜŎǘŜŘ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ǎƻƳŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŎƻƴƎŜǎǘŜŘ ŀƴŘ ƘŜŀǾƛƭȅ ǘǊŀǾŜƭŜŘ ǊƻŀŘǿŀȅǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ 
roadway network. This concept focuses on reducing congestion and emissions, increasing vehicle 
throughput, and generating revenue for infrastructure investments. The objective for lane performance 
speed would be 45 mph and to obtain adequate transit speeds and reliability.  
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Area Pricing/Parking Charges 

Thiǎ ŎƻƴŎŜǇǘ ŦƻŎǳǎŜŘ ƻƴ ǎŜƭŜŎǘŜŘ άŀŎǘƛǾƛǘȅ ŎŜƴǘŜǊǎέ ǘƘŀǘ ŀǘǘǊŀŎǘ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ ǘǊƛǇǎ ǿƛǘƘƛƴ ǘƘŜ ŦƻǳǊ-
Ŏƻǳƴǘȅ ǊŜƎƛƻƴΦ hǊƛƎƛƴŀƭƭȅ ŜƴǾƛǎƛƻƴŜŘ ŀǎ ŀ ǿŀȅ ƻŦ ƛŘŜƴǘƛŦȅƛƴƎ ǇƻǘŜƴǘƛŀƭ άŎƻǊŘƻƴέ ƻǊ άŀǊŜŀέ ǇǊƛŎƛƴƎ ŀǊŜŀǎΣ ƛǘ 
evolved into the analysis of a variable parking surcharge applied to all parking within the zones. The 
objective of this concept is to minimize the total cost of travel imposed by congestion. Trucks would be 
exempt from parking charges.  
 
Figure 3-3 shows the zones. 
 

Figure 3-3: Area Pricing/Parking Charges Concept 

 
Freeway System Tolling 

This concept tolls all existing limited access roadways located within the Urban Growth Area, as 
illustrated in Figure 3-4. Tolls are applied to all vehicles (except transit) using the freeway. Dynamically 
priced tolls are collected 24 hours per day/7 days per week.  
 
Objectives include minimizing system-wide user costs and, while minimizing diversion costs, obtaining 
adequate transit speeds and reliability. 
 

Figure 3-4: Freeway System Tolling 
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Full System Tolling 

This concept assumes tolling on all freeways and major arterials within the Urban Growth Area, as 
illustrated in Figure 3-5. Tolls are applied to all vehicles using the freeway, except transit vehicles, which 
travel for free. Tolls are collected 7 days per week most hours per day, with nights free, and are 
dynamically priced with different rates on the weekend. The intent of this concept is to reduce 
congestion and travel time costs by optimizing toll rates and generating revenue to support additional 
infrastructure investment. 
 

Figure 3-5: Full System Tolling Concept 

 
3.1.2 SR-520 

WSDOT, the Washington State Transportation Commission, and the PSRC are evaluating scenarios for 
tolling the SR 520 bridge to provide funds to replace the existing bridge, provide incentives for transit 
and carpooling, and consider variable tolling as a way to reduce congestion. Four scenarios were initially 
considered in analysis conducted in summer 2008: 

Á Start tolling the new 520 bridge in 2016 

Á Start tolling SR 520 in 2010 

Á Start tolling the new 520 and the I-90 bridge in 2016 

Á Start tolling SR 520 in 2010 and the I-90 bridge in 2016. 
 
Scenarios were modeled to estimate changes in travel demand and revenue raised. After the initial 
modeling assessment, five new scenarios were developed for consideration. A final report from January 
2009 is available at http://www.build520.org/choices.htm.  
 
More information on the Urban Partnership agreement and related legislation can be found in Appendix 
B. 
 

3.2 Seattle Urban Mobility Plan and Central Waterfront Process 
The PSRC Model was also used to assess additional scenarios related to a planning effort to replace the 
Alaskan Way Viaduct.  
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¢ƘŜ !ƭŀǎƪŀƴ ²ŀȅ ±ƛŀŘǳŎǘ ƛǎ ŀƴ ŜƭŜǾŀǘŜŘ ǎŜƎƳŜƴǘ ƻŦ {ǘŀǘŜ wƻǳǘŜ фф ό{w ффύ ŀƭƻƴƎ Řƻǿƴǘƻǿƴ {ŜŀǘǘƭŜΩǎ 
waterfront; it is also one of two north-south limited-access highways through the city.  The Viaduct was 
damaged in the 2001 Nisqually earthquake and is vulnerable to subsequent earthquake damage, likely 
requiring closure by the State of Washington in the event of future seismic activities. 
 
The Urban Mobility Plan (UMP) was a response by the City of Seattle to replace the damaged Viaduct, 
with enhanced transit service and street and highway improvements that move people and goods; it  
expanded the analysis beyond the vehicle carrying capacity of the SR-99 corridor.  The Urban Mobility 
Plan approach was analyzed  through the Tri-Agency (City of Seattle, Washington State and King County) 
/ŜƴǘǊŀƭ ²ŀǘŜǊŦǊƻƴǘ tǊƻŎŜǎǎΩǎ ǎȅǎǘŜƳǎ ŀǇǇǊƻŀŎƘΦ   
 
Tolling Analysis for the Seattle Urban Mobility Plan/Central Waterfront Process 
 
As described in section 3.1.1, PSRC modeled tolling scenarios in 2008 to identify travel behavior impacts 
on existing roadways.  The UMP/Central Waterfront Process analyzed the results of these scenarios to 
see how they would impact vehicle and transit access to and through downtown Seattle.   
 
The results showed that the full system and freeway system tolling networks (p. 20) would have the 
potential to contribute to UMP/Central Waterfront traffic reduction and revenue goals.  The 
UMP/Central Waterfront team was dissatisfied with the results of the cordon toll analysis, which, 
without tolls on I-5 or other area freeways, did not show the potential to perform satisfactorily in 
reducing traffic or generating toll revenue to pay for other transit service and roadway improvements.  
The team also concluded that the cordon tested would need to be adjusted to reduce diversion to I-5 
and arterial streets to the east of I-5. 
 
The UMP/Central Waterfront Process undertook analysis of another cordon tolling approach, this time 
including both I-5 and SR 99 and affecting all trips through the central part of Seattle.  This cordon 
analysis assumed that all inbound trips crossing the cordon would be charged a toll.  The cordon 
boundary was from Lake Washington to SR-99, and from the Ship Canal south to Atlantic Street 
(excluding the Uptown neighborhood).  The analysis also assumed tolling on I-90 and SR 520, consistent 
with concepts for tolling these facilities with the SR 520 Project.  Differential tolls were assumed:  travel 
on I-5 would be costlier than SR-99, which would be costlier than surface streets. The I-5 toll was 
assumed to be $3.00.  The analysis showed that this scenario would have the potential to reduce vehicle 
ǘǊŀŦŦƛŎ ƛƴ {ŜŀǘǘƭŜΩǎ Řƻǿƴǘƻǿƴ ōȅ ф҈Τ ǿƘƛƭŜ ǇŜǊǎƻƴ ǘǊŀǾŜƭ ƻƴ ǘǊŀƴǎƛǘ ǿŀǎ ƛƴŎǊŜŀǎŜŘ ōȅ мр҈Φ 
 
Recommendations for Future Analysis of Tolling related to the Alaskan Way Viaduct and Center City: 
 
At the conclusion of the UMP/Central Waterfront Process, the tri-agency panel recommended to move 
forward with a bored tunnel.  Many of the transit investments studied in the UMP process were not 
included in the final package.  It is anticipated that tolling the bored tunnel will be studied to raise 
revenue for the ǇǊƻƧŜŎǘΦ  /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ {ŜŀǘǘƭŜΩǎ ƛƴǘŜǊŜǎǘǎ ƛƴ ǘƻƭƭƛƴƎΤ ƛŦ ǘƘŜ !ƭŀǎƪŀƴ ²ŀȅ ǘǳƴƴŜƭ ǿŜǊŜ ǘƻ 
be tolled, the analysis should include: 
 

 Systematic Tolling: both I-5 and the Alaskan Way tunnel should be tolled to reduce diversion.  
The analysis that was already done for the UMP/Central Waterfront Process, including a cordon 
charge; can be taken into consideration to minimize diversion to City streets. 
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 Funding transit with toll revenues: a portion of net operating revenue should be allocated to 
funding transit; even if it means a longer payback for construction of the tunnel.   

 

 Variable Tolling:  Establish a variable toll rate, either truly variable in response to congestion or 
predictably variable, to reduce GHG emissions through mode shift, reduced travel frequency, 
and better fuel efficiency due to congestion relief.  

 
 It is anticipated that including these assumptions would result in: 

 Less peak period VMT and reduced GHG emissions 

 Less auto traffic diversion onto City streets 

 Better regional access and mobility 
  

3.3 PSRC Modeling Summary Results  
 
PSRC used a conventional strategic approach to assess various tolling concepts. Previous PSRC work 
developed elasticity of demand curves from survey work and pilot field trials of tolling charges. This 
work produced tolling tables and levels that assessed the impacts of various tolling approaches in the 
region.  
 
These tolling tables reported higher than average personal costs (APCs) and lower than average 
marginal social costs (MSCs), the cost of an individual trip on other vehicle trips. This is not surprising as 
most people in surveys state their own time impacts and costs while understating their congestion 
impact on others. National and international tests and surveys also reflect this pattern. Figure 3-6 
illustrates the differences. 
 

Figure 3-6: Differences of MSC and APC on Travel Demand 

 
 
The impact of tolling rates used by PSRC is that charging by MSC rather than the toll rates assumed 
would increase revenue, average speeds; and decrease VMT, and vehicle hours of travel (VHT) reported 
in the table (and reduce MSC itself significantly). MSC would charge higher tolls and suppress more trips 
to optimize the network or selected facilities for trips of the highest value. Lower value trip individuals 
would shift to lower-priced time periods, shift modes, consolidate or trip chain, carpool, or simply not 
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make the trip. MSC would therefore increase traffic speeds due to less traffic on the road network. It 
would also result in a greater reduction of VMT and VHT statistics in the model runs.  
 
Further work to include MSC pricing would improve the results indicated in the following tables. Values 
shown are indicative, but in considering MSC, would be understated. Taking the data as presented, 
however, provides a good comparison of various options modeled and provides insights into further 
analysis. 
 
Table 3-1, Table 3-2, and Table 3-3 provide summary level results from the PSRC tolling concept 
modeling. 
 

Table 3-1: Destination 2030 Tolling Concepts Modelling Summary Results 

Concept 
Additional 
Revenue  
($ /year) 

Average SOV 
Toll * per 
Mile ($) 

Average ** 
Freeway Speed 

(mph) 

Average ** 
Arterial Speed 

(mph) 

VMT per 
capita 

VHT 
(millions) 

Baseline 0 N/A 40.3 30.9 24.1 3.279 

HOT One-Lane $79 million 0.29 40.3 30.6 24.3 3.309 

Area Pricing-
Parking Charges 

$104 million N/A 40.3 30.9 24.1 3.277 

Selected Facilities $95 million 0.38 40.6 30.8 24.1 3.280 

Freeway System $1.9 billion 0.39 51.0 29.9 22.7 3.026 

Full System $6.1 billion 0.40 53.1 33.1 21.7 2.747 

* In PM peak period 
** Daily 
 
 

Table 3-2: PSRC Tolling Concepts Findings 

Concept Finding 

HOT One-Lane  Improves efficiency of HOV lanes in peak periods 

Area Pricing-Parking 
Management 

 Parking management probably best used as a demand 
management tool in conjunction with other strategies (as studied 
by PSRC, not true area pricing) 

Selected Facilities Tolling  Opportunity to help finance select investments 

 Localized speed and reliability improvements 
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Freeway System Tolling  Sizable speed and reliability improvement 

 Creates opportunity for faster transit service 

 Potential for management of vehicle use (VMT) 

 Creates some increased need for arterial solutions to minimize 
diversion 

 Considerable benefits for trucks  

Full System Tolling  Very significant speed and reliability improvement 

 Creates larger transit opportunity from faster travel times and 
higher mode shift 

 Sizable potential for management of vehicle use (VMT) 

 Large benefits for trucks 

 Substantial revenue opportunity (importance of reinvesting the 
revenues)  
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Table 3-3: Detailed Tolling Concept Modeling Results 

 
 
Notes for Table 3-3 above: 
This table is pulled from a PSRC technical report. Definitions of terminology: 
1. 2020 Baseline is 2020 projections with no tolling except the Tacoma Narrows Bridge 



  Chapter 3 
Seattle Variable Tolling Study   Tolling Considerations for Seattle 

 

36 

 

2. 2020 Area Charge represents the Area Pricing/Parking Charges concept 
3. Ubiquitous Re-Run represents the Full System Tolling concept 
4. Freeway Only Ramsey represents the Freeway Network Tolling concept 
5. HOT 1 represents the 1-lane HOT concept 
6. Select Fac a AWV toll represents the tolling of SR 520, I-90, 405 HOT lanes, I-5 HOT lanes, and a toll 

on the Alaskan Way Viaduct segment  
7. Select Fac b no AWV toll represents the Selected Facilities Tolling concept with tolling of SR 520, I-

90, 405 HOT lanes, I-5 HOT lanes  
 
3.3.1 Assessment of PSRC Modeling Results 

Table 3-3 suggests that one-lane HOT lanes offer the lowest performance option, while full system 
tolling offers the highest. As one moves down the concept list, freeway system tolling ranks second, 
while selected facilities tolling ranks third when considering additional revenue generated, average 
speed, and VMT and VHT reduction parameters. The scale of difference in both freeway system tolling 
and full system tolling makes them clear considerations for the region.  Better results come from 
increasing the scope of the tolling system. 
 
Some data in Table 3-3 suggests that HOT-1 lanes perform poorly. In comparing the 2020 base data, 
HOT-1 lanes cause greater delays, and selected facility tolling performs roughly the same. Modeling 
anomalies may cause these seemingly inexplicable results. Extra capacity indicated by both options 
appears inconsistent with these results against the same base case. Nonetheless, HOT-1 performance 
overall appears consistent with other HOT lane performance. It builds support for the need to include 2 
HOT lanes in order to improve performance. 
 
Parking charges, or in this case, the surrogate for CBD cordon charging, perform quite well against 
selected facilities and HOT lane tolling. The degree of difference is surprising in that it would have been 
expected to have a greater impact than is presented. In global testing, modeling, and implementations, 
a suppression of 20 to 22 percent of traffic has been found with the charges currently in place in London 
and Stockholm. These modeling results raise questions as they show better performance in revenue, but 
poorer performance in trip suppression, VMT, and VHT. This may reflect significant localized benefits 
that are minimal at a regional level. 
 
The key from this data is that it should now be refined11. Refinement should include a combination of 
HOT lanes, selected facilities tolling, and parking charges. As this was not modeled, it is difficult to 
extrapolate the net impact of these options integrated into an approach that may increase total trip or 
end-to-end trip costs. Such a combined increase in the end-to-end trip would create greater diversion, 
suppression of traffic, and modal switch. These effects would logically provide an overall increase in 
benefits. Additionally, it would provide a scenario that affects drivers along the entire route to change 
driving behavior.  
 
It would also impact land use, as higher transportation costs would neutralize longer trips that are now 
desirable due to lower land and housing costs. This alone would shift behavior to live closer to job 
markets for easier access. From an environmental policy perspective, this would reduce GHG and 
support public transportation ridership. While these options individually fall below freeway system 

                                                
11 

Please note: PSRC did subsequently develop and model alternatives that combined tolling strategies with other capital 
investments and demand management techniques as part of the Transportation 2040 alternatives analysis. This alternative 
developing and testing occurred outside the timeline of this study.  
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tolling and full system tolling, when combined and integrated, they may provide the same or better 
effects than suggested in the tables above. Again, this should be done in consideration of the MSC of the 
trips.  
 
Likewise, selected facilities tolling, freeway system tolling, and full system tolling should be studied with 
parking charges based on indicated performance. Locally, these could work together to provide an 
effective tolling strategy that shifts a greater number of drivers to more efficient transportation modes. 
This may also be used as a strategy to charge a lower amount to through trips in the region while 
charging higher tolls to trips terminating in the CBD. This would increase revenue, reduce demand, and 
increase speeds for economic benefits to freight and the region as a whole. The CBD would see fewer 
private car trips and greater use of public transportation and cycling as a result.  
 
3.3.2 Recommended Changes to Current PSRC Tolling Concepts under Study 

Based on the previous sections, there are three recommended changes to the concepts presented that 
Ƴŀȅ ǇǊƻŘǳŎŜ ōŜǘǘŜǊ ƻǾŜǊŀƭƭ ǊŜǎǳƭǘǎ ǘƻ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘerests. These are partially addressed 
above, but are presented here to clarify suggestions for follow-up modeling and work to be performed. 
These recommendations should be considered in the overall process.   
 
Recommendation 1 

HOT lanes should be evaluated as both one-lane and two-lane tolling. One-lane HOT facilities focus 
primarily on private car users that pay and get a benefit from travel time savings. Trucks and public 
transportation vehicles are typically excluded due to safety issues and the need to cross multiple lanes. 
Dual-lane or two-lane HOT facilities, however, can consider mid-size trucks (5- to 7.5-ton trucks) and 
public transportation vehicles. While heavy trucks (12 ton and above) are excluded, they will benefit in 
less traffic due to the shift of mid-size and small commercial vehicles paying to use the toll lane. This will 
increase revenue (use of variable pricing is assumed) and provide economic benefit to the service and 
delivery sectors of the economy. Because small and mid-size trucks are used extensively for local service 
and delivery, two-ƭŀƴŜ Ih¢ ŦŀŎƛƭƛǘƛŜǎ ǿƻǳƭŘ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ Ǝƻŀƭ ƻŦ ƛƳǇǊƻǾƛƴƎ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳƛŎ 
conditions. Additionally, public transportation would benefit without negatively impacting private car 
users that could pass these vehicles in a two-lane facility.  
 
Recommendation 2 

Selected facility tolling should be combined with HOT (one and two lanes) tolling and parking charges as 
a special case for assessment. These three concepts independently provide benefit. When combined, 
they could provide equal or greater benefits in terms of revenue, time savings, and VMT and VHT 
reductions. Integrating these three components could provide Seattle with a short-term solution that 
could be expanded to freeway tolling and ultimately, full system tolling. These measures may work 
together to produce an overall benefit to both private and public transportation. Additionally, freight 
movement would benefit to a degree with these combined cases.  
 
Recommendation 3  

Selected facility tolling, freeway system tolling, and full system tolling should be modeled and assessed 
in combination with parking charges. All three of these conditions can logically exist with parking 
charges. ¢ƘŜ ƴŜǘ ǊŜǎǳƭǘ Ƴŀȅ ǇǊƻǾƛŘŜ ŀ ōŜǘǘŜǊ ǎȅƴŜǊƎȅ ǘƻ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ ƻōƧŜctives. 
 
tŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ t{w/ ŎƻƴŎŜǇǘǎ ŀǎ ƳŜŀǎǳǊŜŘ ŀƎŀƛƴǎǘ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘŀōƭŜ о-6: 
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Table 3-6Υ Iƻǿ t{w/ ¢ƻƭƭƛƴƎ /ƻƴŎŜǇǘǎ ŀƴŘ {wрнл ¢ƻƭƭƛƴƎ {ǘǳŘȅ aŜŜǘ {ŜŀǘǘƭŜΩǎ ¢ƻƭƭƛƴƎ LƴǘŜǊŜǎǘǎ 

 
Table Key: High/Very High, Medium, or Low/Very Low ǊŜΥ Ƙƻǿ ǘƻƭƭƛƴƎ ŎƻƴŎŜǇǘǎ ƳŜŜǘ {ŜŀǘǘƭŜΩǎ ƛƴǘŜǊŜǎǘǎ 

Seattle Interests Baseline 
SR520 
Tolling 

Analysis 

#1A ς HOT Lane 
Network  

(3+ HOV Exemption) 
 

4-County Region 
 

HOV System 

#1B ς HOT Lane 
Network 

#2 ς Selected 
Facility Tolling ς 

No AWV Toll 

Selected Facility 
Tolling + AWV Toll 

Selected Facility 
Tolling + 

Downtown Cordon 

#3 ς Area 
Pricing/Parking 

Charges 

#4 ς Freeway 
Network Tolling 

#5 ς Full Network 
Tolling 

Reduce GHG emissions 
Set toll rates to encourage mode 
change to HOV, transit, or more 
fuel efficient vehicles  

No Impact VERY LOW: 
Modest 
improvement in 
fuel 
consumption 

LOW: VMT and GHG 
emissions increase as 
slight disincentive to 
carpool with 2+ 
carpools having to pay, 
and people traveled 
further to access the 
freeway 

LOW: VMT and GHG 
emissions increase as 
slight disincentive to 
carpool, with 2+ 
carpools having to pay, 
and people traveled 
further to access the 
freeway 

MEDIUM: Lower 
demand on tolled 
facilities. Good 
design will reduce 
emissions. Issue is 
whether any 
parallel route 
congestion offsets 
this. 

HIGH: Impact of 
variable tolling by 
location, time of 
day and 
externalities (e.g. 
vehicle emissions 
category of vehicle 
engine) would 
result in greater 
suppression of trips 
in highest emission 
categories and 
provide a business 
case to shift to 
higher trip 
efficiency and more 
energy efficient 
vehicles. 
International 
evidence supports 
these findings in 
Germany and 
Austria.  

HIGH: Impact of 
variable tolling by 
location, time of day 
and externalities 
(e.g. vehicle 
emissions category 
of vehicle engine) 
would result in 
greater suppression 
of trips in highest 
emission categories 
and provide business 
case to shift to 
higher trip efficiency 
and more energy 
efficient vehicles. 
International 
evidence supports 
these findings in 
Germany and 
Austria. 

Area pricing: LOW ς 
Some effect on 
demand will reduce 
GHG emissions   
 
Parking charges: VERY 
LOW ς Modest effect 
on demand, little 
effect on congestion 

MEDIUM: 
Significantly reduce 
freeway fuel 
consumption, but 
partly offset by local 
network effects 

HIGH: Greatest VMT 
and emission 
reductions. Could 
approximate a VMT 
tax to replace gas tax 

Fund transit as part of ongoing 
maintenance and operations 
Transit operations should be 
considered part of operating the 
facility, as toll revenue could 
provide a steady and sustainable 
revenue source for subsidizing 
transit, and transit can provide a 
reliable alternative to driving on 
the facility.  Toll revenue should 
also be used to provide 
maintenance and operations of 
the tolled facility. 
 

No Impact VERY LOW LOW: Revenues very 
modest 

LOW: Revenues very 
modest 

MEDIUM:  Some 
revenue for transit 

HIGH: Creates 
higher revenue 
generation on 
selected facilities 
and the impact of 
revenue from the 
AWV toll indicated 
by PSRC model runs 
places this in the 
highly likely 
category. Shifts to 
public 
transportation 
would generate 
revenues for public 
transportation 
operations to make 
them more 

HIGH: Creates higher 
revenue generation 
on selected facilities 
and the impact of 
revenue from the 
AWV toll indicated 
by PSRC runs places 
this in the highly 
likely category. 
Shifts to Public 
Transport would 
generate revenues 
for Public Transport 
Operations to make 
them more 
sustainable 
operations. 

LOW-MEDIUM: 
Potential to raise 
some revenue 

MEDIUM-HIGH: 
Should be 
considerable 
revenue potential 

HIGH:  Significant 
revenue potential 
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Seattle Interests Baseline 
SR520 
Tolling 

Analysis 

#1A ς HOT Lane 
Network  

(3+ HOV Exemption) 
 

4-County Region 
 

HOV System 

#1B ς HOT Lane 
Network 

#2 ς Selected 
Facility Tolling ς 

No AWV Toll 

Selected Facility 
Tolling + AWV Toll 

Selected Facility 
Tolling + 

Downtown Cordon 

#3 ς Area 
Pricing/Parking 

Charges 

#4 ς Freeway 
Network Tolling 

#5 ς Full Network 
Tolling 

sustainable. 

Systematic implementation 
Tolling plans should be developed 
and implemented throughout the 
region to maximize the use of the 
entire road network and balance 
traffic on all roads ς and to 
minimize diversion from tolled to 
un-tolled facilities. 

No Impact MEDIUM : If I-
90 tolled at the 
same time as 
SR520  

MEDIUM: Staged 
implementation 
possible but 
implementation highly 
disrupts existing traffic 
and movements. 
Traffic impacts and off-
peak working 
conditions make this a 
medium 
implementation.  

MEDIUM: Staged 
implementation 
possible but 
implementation highly 
disrupts existing traffic 
and movements. 
Traffic impacts and off-
peak working 
conditions make this a 
medium rated 
implementation. 

HIGH: Staged 
implementation 
possible and 
tolling equipment 
installation over 
existing selected 
facilities is not 
disruptive to peak 
hour traffic and 
can be performed 
late night thus 
reducing impact 
on existing traffic.  

HIGH: Systematic 
and progressive 
approach would be 
installation of 
equipment at exits 
and entrances 
along with gantry 
equipment above 
road surface which 
would be installed 
in off-peak periods. 
Set up of 
distribution 
network and tag 
distribution would 
rely on existing and 
new outlets for 
wide area 
distribution.  

HIGH: Systematic 
and progressive 
approach would be 
installation of 
equipment at exits 
and entrances along 
with gantry 
equipment above 
road surface which 
would be installed in 
off-peak periods. Set 
up of distribution 
network and tag 
distribution would 
rely on existing and 
new outlets for wide 
area distribution. 

MEDIUM: Depends on 
scope of parking 
charges, ownership of 
parking, boundary 
effects, and effects on 
land use. 

HIGH: Staged 
implementation 
possible 

LOW: Needs other 
stages first before this 
can be implemented 

Set variable tolls for different 
times of day 

No Impact HIGH MEDIUM: Medium 
potential to vary toll 
over length of HOT 
lane if open for 
movements into and 
out of lane. Can be 
switched to HIGH 
rating if HOT lane is 
barrier separated with 
controlled entrance 
and exits. 

MEDIUM: Medium 
potential to vary toll 
over length of HOT 
lane if open for 
movements into and 
out of lane. Can be 
switched to HIGH. If 
HOT lane is barrier 
separated with 
controlled entrance 
and exits. 

HIGH: Potential to 
vary tolls by 
location, time of 
day and other 
factors such as 
environmental 
concerns in a 
given location.  

HIGH: Tolling 
charge rates would 
be set to a fee 
based on existing 
known data and 
objectives to adjust 
these on a regular 
basis. Adjustment 
equation should be 
set for flexibility to 
reflect actual 
impacts, but overall 
end-to-end trip 
should equal 
marginal social cost 
of trip. Should 
establish charges 
for peak and 
shoulder periods to 
mitigate dramatic 
shifts in specific 
time blocks.  

HIGH: Tolling charge 
rates would be set to 
a fee based on 
existing known data 
and objectives to 
adjust these on a 
regular basis. 
Adjustment 
equation should be 
set for flexibility to 
reflect actual 
impacts, but overall 
end-to-end trip 
should equal 
marginal social cost 
of trip. Should 
establish charges for 
peak and shoulder 
periods to mitigate 
dramatic shifts in 
specific time blocks. 

LOW:  May have some 
simple changes, but 
little opportunity to 
vary tolls by location 

HIGH: Potential to 
vary tolls 

VERY HIGH: Potential 
to vary tolls as much as 
is efficient 

Throughput of people and goods 
vs. vehicles 
 

No Impact LOW: Goods 
throughput 
improves if 

LOW: Prohibits heavy 
freight (light 
commercial allowed) 

LOW: Prohibits heavy 
freight (light 
commercial allowed) 

MEDIUM: Much 
potential to 
improve 

MEDIUM: Much 
potential to 
improve 

MEDIUM: Much 
potential to improve 
throughput and 

LOW:  May have 
modest effects on 
demand, especially 

MEDIUM-HIGH: 
Much potential to 
improve throughput 

HIGH: Can significantly 
relieve network wide 
effects 
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Seattle Interests Baseline 
SR520 
Tolling 

Analysis 

#1A ς HOT Lane 
Network  

(3+ HOV Exemption) 
 

4-County Region 
 

HOV System 

#1B ς HOT Lane 
Network 

#2 ς Selected 
Facility Tolling ς 

No AWV Toll 

Selected Facility 
Tolling + AWV Toll 

Selected Facility 
Tolling + 

Downtown Cordon 

#3 ς Area 
Pricing/Parking 

Charges 

#4 ς Freeway 
Network Tolling 

#5 ς Full Network 
Tolling 

Improve transit and freight 
reliability 
 

freight allowed 
in lane in 
addition to 
added lanes for 
East-West 
crossing. 

because PSRC assumed 
would slow travel time 
and transit and freight 
would fill HOT lane, 
not allowing GP to buy 
in.  However that may 
be a reasonable 
ƻǳǘŎƻƳŜ ŦƻǊ {ŜŀǘǘƭŜΩǎ 
goals. Could be 
Medium if HOT lane 
concept expanded to 
dual lanes for better 
movement and 
passing.  
 

because assumed it 
would slow travel time 
and transit and freight 
would fill HOT lane, 
not allowing GP to buy 
in ς this may be a 
reasonable outcome 
ŦƻǊ {ŜŀǘǘƭŜΩǎ ƎƻŀƭǎΦ 

throughput and 
reliability for 
people and goods 
on tolled facilities, 
careful design to 
avoid transferring 
traffic onto non-
tolled routes 

throughput and 
reduce time delays 
for freight 
operations. Higher 
variable tolls may 
impact industry 
operating costs 
which would have 
to be calculated 
against operational 
gains in delivery 
and shipment 
reliability. Also 
offers greater 
reliability over a 
greater time period 
for operational 
considerations. 

reduce time delays 
for freight 
operations. Higher 
variable tolls may 
impact industry 
operating costs 
which would have to 
be calculated against 
operational gains in 
delivery and 
shipment reliability. 
Also offers greater 
reliability over a 
greater time period 
for operational 
considerations. 

area charging, but 
likely to ignore major 
arterials 

and reliability for 
goods and services, 
but offset by some 
local network 
diversion 

Tolling plans are equitable and 
just and offer reasonable 
alternatives including improved 
transit 

No Impact MEDIUM: 
Alternatives 
routes exist but 
may not be 
practical in 
reducing GHG 
emissions due 
to longer travel 
time, variable 
pricing reflects 
demand in peak 
periods which 
would allow a 
time shift for 
lower income 
groups. 
However, 
current plans do 
not include 
funding for 
transit services. 

MEDIUM: Alternatives 
exist but HOT rather 
than toll lanes 
arguably discriminate 
on basis of occupancy, 
when evidence of HOV 
effectiveness is low. 
Alternatives on the 
facility due to options 
being free or tolled 
lanes to driver. No 
evidence of lower class 
being disadvantaged in 
studies and data 
collected from SH 167 
and other HOT lanes in 
CA, Utah and VA. 
Demographics o users 
match free-lanes.  

MEDIUM: Alternatives 
exist but HOT, rather 
than toll lanes, 
arguably discriminate 
on basis of occupancy, 
when evidence of HOV 
effectiveness is low. 
Alternatives on facility 
due to options being 
free or tolled lanes to 
driver. No evidence of 
lower class being 
disadvantaged in 
studies and data 
collected from SH 167 
and other HOT lanes in 
CA, Utah and VA. 
Demographics o users 
match free-lanes.  

HIGH: Potential to 
charge according 
to actual marginal 
cost on congested 
routes but such 
marginal social 
cost incorporated 
may impact low 
income workers. 
Variable tolls by 
time of day will 
help mitigate this 
impact by offering 
a time shift to and 
lower pricing to 
drivers from low 
income brackets. 

HIGH: Potential to 
charge according to 
actual marginal cost 
on congested 
routes but such 
marginal social cost 
incorporated may 
impact low income 
workers. Variable 
tolls by time of day 
will help mitigate 
this impact by 
offering a time shift 
to and lower pricing 
to drivers from low 
income brackets.  

HIGH: Potential to 
charge according to 
actual marginal cost 
on congested routes 
but such marginal 
social cost 
incorporated may 
impact low income 
workers. Variable 
tolls by time of day 
will help mitigate 
this impact by 
offering a time shift 
to  and lower pricing 
to drivers from low 
income brackets. 

LOW: Area charging is 
a blunt tool, but 
alternatives may exist 
for others such as 
private parking as part 
of a residential or 
office complex 

HIGH: Potential to 
charge close to 
marginal cost on 
individual links 

HIGH: Can charge by 
marginal cost, charging 
less at off peak and 
low demand. Transit 
operations redesigned 
to provide better 
alternatives 

Maintains economic health of the 
region 

No Impact LOW: Enhances 
network 
utilization, but 
low net impact 
because  bridge 
is a 

LOW:  Enhances 
network utilization. 
Modest net impact as 
time savings are low 
for users and may 
impact regional 

LOW:  Enhances 
network utilization. 
Modest net impact as 
time savings are low 
for users and may 
impact regional 

MEDIUM: Would 
relieve main 
arterial routes, 
improve travel 
time, reliability, 
and vehicle 

MEDIUM: Would 
relieve main 
arterial routes, 
improve travel 
time, reliability, 
and vehicle 

MEDIUM: Would 
relieve main arterial 
routes, improve 
travel time, 
reliability, and 
vehicle operating 

LOW: Localized 
impacts, and may be 
too blunt to target 
marginal costs 
effectively. May 
discourage efficient 

MEDIUM: Relieves 
most strategically 
important network 

HIGH: Reduces 
externalities of 
emissions and 
pollution by managing 
congestion and vehicle 
operating costs 
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Seattle Interests Baseline 
SR520 
Tolling 

Analysis 

#1A ς HOT Lane 
Network  

(3+ HOV Exemption) 
 

4-County Region 
 

HOV System 

#1B ς HOT Lane 
Network 

#2 ς Selected 
Facility Tolling ς 

No AWV Toll 

Selected Facility 
Tolling + AWV Toll 

Selected Facility 
Tolling + 

Downtown Cordon 

#3 ς Area 
Pricing/Parking 

Charges 

#4 ς Freeway 
Network Tolling 

#5 ς Full Network 
Tolling 

replacement. 
Economic 
benefit in user 
time savings.  

through trips.  through trips. operating costs. 
Variable tolling by 
location and time 
of day would 
provide greater 
time shifts to 
decrease peak 
travel and provide 
greater ridership 
to public 
transportation, 
thereby increase 
economic 
benefits.  

operating costs. 
Variable tolling by 
location and time 
of day would 
provide greater 
time shifts to 
decrease peak 
travel and provide 
greater ridership to 
public 
transportation, 
thereby increase 
economic benefits. 
Increased land 
value in CBD would 
improve local GDP.  

costs. Variable 
tolling by location 
and time of day 
would provide 
greater time shifts to 
decrease peak travel 
and provide greater 
ridership to public 
transportation, 
thereby increase 
economic benefits. 
Increased land value 
in City Center would 
improve local GDP. 

usage 
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Chapter 4. Conclusions and Next Steps 
 

4.1 Conclusions  

Congestion charging is emerging in major congested cities worldwide and has not been discontinued in a 
city where it has started. It has been used to support a variety of policy purposes (demand reduction, 
GHG emissions reduction, and revenue generation for transportation improvements).  
 
This study provided Seattle with a good background on the structure and opportunities for tolling. It 
helped Seattle establish its tolling interests and identified key elements of tolling to advocate for in 
regional and state tolling efforts. Below are recommendations for particular elements that Seattle may 
want to advance in future tolling analyses (at both a regional and municipal level). 
 

4.2 Next Steps 
 
As the City of Seattle considers next steps to implement variable tolling and use it to help reduce GHG 
emissions, key activities will include: 
 
Á LƴŎƻǊǇƻǊŀǘƛƴƎ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ ƛƴǘƻ /ƛǘȅ ǇƻƭƛŎȅ ƻƴ ǘƻƭƭƛƴƎ 
Á {ƘŀǇƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǊŜƎƛƻƴŀƭ ǇǊƛŎƛƴƎ ǇǊƻƧŜŎǘǎ ǳǎƛƴƎ {ŜŀǘǘƭŜΩǎ ǘƻƭƭƛƴƎ ƛƴǘŜǊŜǎǘǎ 
Á Addressing legal constraints on the use of toll revenues to a corridor 
Á Initiating simple and direct communications to the public on the current and future levels of 

congestion to raise awareness of the problem and describe opportunities for improvements 
through tolling and through a focus on moving people and goods 

 
Collectively, these steps will help guide the City of Seattle toward policy decisions that will reduce GHG 
emissions, encourage economic vitality, equitably serve users, and support a sustainable transportation 
system. 
 
As described at the end of Chapter 3, moving forward, it may be worthwhile to incorporate the following 
scenarios into future tolling model analyses: 

 HOT lanes with 1-lane and 2-lane options 

 Selected facility tolling combined with HOT lanes (1- and 2-lane options) 

 Selected facility tolling, freeway system tolling, and full system tolling in combination with 
parking charges 
 

4.3 Eco-Point: A tolling alternative  
 
Seattle may wish to further develop and study an alternative to tolling; the Eco-point concept.  Based on 
prior work by Booz & Company in Hong Kong, the idea of carbon trading for individual transportation 
needs was originally developed in 1998/99. In this concept, individual trips into or out of the tolling area 
ƻǊ ȊƻƴŜ ǿƻǳƭŘ ōŜ ŎƘŀǊƎŜŘ ƛƴ άŜŎƻ-ǇƻƛƴǘǎΣέ ƛƴ ƭƛŜǳ ƻŦ ŎǳǊǊŜƴŎȅΦ ¢ƘŜ ŘǊƛǾŜǊ ǿƻǳƭŘ ǇǳǊŎƘŀǎŜ ŜŎƻ-points 
equivalent to dollars and cents. In turn, a user would pay cash or eco-points for the journey by car, bus, 
tram, light rail, or heavy rail. Each mode of travel would be assessed and fares would be set by 
environmental impact. A journey by a cleaner car would cost less than a journey by a higher emissions 
vehicle. A bus trip would cost less (in eco-points, separate from fare) than a car, and a rail trip lower 
than a bus. 
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Eco-points would be consumed or saved based on individual travel behavior or modal choice. For 
example, by taking the bus or train to work on Monday to Thursday, eco-point savings would pay for the 
Friday trip by private car.  
 
In another variation, users would accrue eco-points much like air travel points. Each journey by mode 
would amasǎ Ǉƻƛƴǘǎ ƛƴǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŜŎƻ-ōŀƴƪΦ ²ƛǘƘ ǘƻŘŀȅΩǎ ŜƭŜŎǘǊƻƴƛŎ ǘƻƭƭ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳǎΣ ǎƳŀǊǘ 
cards, and other computerized payment systems, an eco-bank could be identified with a personal 
account number that an individual could later use for credit to purchase additional journeys or trade 
accrued credits to others for cash.  
 
Another variation is that all residents and workers in a tolling area, cordon, or zone would automatically 
be allocated a limited number of eco-points on a monthly basis. Points can be used to off-set a limited 
number of trips, for example, five car trips per month into the toll area. Should they commute by bus, 
eco-points would get them 8 bus trips or 10 rail trips. Biking or walking would result in trading or selling 
credits to another traveler in need of eco-points. This would encourage efficient travel modes, reward 
environmentally friendly mode-users, and help mitigate emissions for a more sustainable environment. 
Eco-points could be purchased or accrued in levels, with higher charges for larger consumers (similar to 
water and energy pricing). For example, the first 100 eco-points awarded for the month into the users 
account could be free. The second block of eco-points purchased after consumption of the first free 
allocation could be at a set price. The third draft of eco-points could escalate to a higher cost and so 
forth. In this manner, individuals with free or lower-cost points can carry over and aggregate eco-points. 
Likewise, the eco-point holder, due to their environmentally friendly approach to individual travel, can 
amass points and sell them to those looking to purchase more eco-points. Thus, the system encourages 
and monetarily rewards environmentally friendly behavior by those wishing to trade below their next 
draw of eco-points at higher rates due to previous consumption. 
 
Implementation of such a system could possibly raise less revenue than tolls, but it could also 
significantly reduce VMT, congestion, and emissions. An option for program management is to create an 
independent agency that receives a small proportion of the cost of traded permits to fund system 
administration. 
 
4.3.1 Designing an Eco-Point System for Seattle 

The overview of an Eco-Point program is meant to present the concept of individual carbon trading to 
the discussion about tolling in Seattle. It has merit for the individual as a reward and charging system 
rather than a pure tolling system.  
 
Administration:  The technology used would be similar to the technology and back office needed to run 
a tolling system. The technology would need to be more ubiquitous, such as cell phone administered 
billing rather than car transponder systems. Eco-point payment could be integrated into both tolling 
transponders in cars as well as transit passes. A transit user reloading funding in his/her ORCA transit 
pass card could also purchase eco-points. One can imagine future transit pass and ticket machines, such 
as those in the Metro DC subway, evolving to handle eco-point transactions.  
 
While the concept would need to be further defined, it is addressed here to stimulate thought and 
consideration. If the eco-point system has interest, it can be developed further in a follow-up study. 
 
Future studies could: 
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 Further explore technology and billing system methods and possible partnerships between 
agencies. 

 Compare the revenue, travel time savings, and GHG reduction generated from tolling to the 
revenue, travel time savings and GHG reduction generated through an eco point program. 

 Analyze distance-based charges with standard consumption for different vehicle emission 
categories and higher consumption at peak times. 




































































































































